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CHAPTER  I 


THE  PROBLEM 


CHAPTER  I 


THE  PROBLEM 

A very  real  problem  presents  itself  in  secondary 
education  today  in  terms  of  guiding  pupils  into  curricula 
to  v/hich  they  are  best  adapted  through  abilities,  interests, 
and  personality.  Business  education,  in  particular,  re- 
flects that  problem.  The  recognized  job-getting  value  of 
business  courses  has  resulted  in  excessive  enrollments  and 
pupil  mortality  that  cannot  be  justified  economically, 
socially,  or  administratively.  It  has  made  acute  the  nec- 
essity for  valid  prognostic  methods  in  the  selection  of 
pupils  for  the  business  course. 

Purpose  of  the  Study 

The  purpose  of  this  study  is  to  attempt  to  evaluate 
statistically  the  prognostic  qualities  of  the  Chicago  Tests 
of  Primary  Mental  Abilities^  in  relation  to  the  achievement 
of  105  business  education  pupils  of  the  Nashua  High  School, 
Nashua,  New  Hampshire. 

In  making  the  study  the  writer  has  been  motivated  by 
the  belief  that  success  in  vocational  business  subjects 
requires  both  general  and  specific  aptitudes.  Any  test, 

^ The  Chicago  Tests  of  Primary  Mental  Abilities  - For  Ages 
11-17  (Single  Booklet  Edition),  Science  Research  Asso- 
ciates, Chicago,  Illinois 
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therefore,  which  will  be  valid  for  prognosis  must  not  only 
indicate  general  ability,  it  must  also  function  diagnostic- 
ally  to  yield  a picture  of  pupil  strengths  and  weaknesses. 
The  Chicago  Tests  are  purported  to  be  diagnostic  in  that 
they  measure  several  different  mental  traits.  They  ought 
to  yield,  according  to  Barrett,^  scores  which  will  be 
"differentially  related  to  success  in  different  subjects 
and  should  be  of  greater  value  than  the  all-round  scores  on 
a general  mental  ability  test,  or  scores  in  achievement 
tests,  in  predicting  success  in  school  and  occupations  be- 
cause the  traits  tested  are  more  fundamental  than  the  tested 
achievement  of  school  work." 

The  study  will  attempt  to  answer  the  following  specific 
questions: 

(1)  What,  if  any,  is  the  degree  of  relationship  be- 
tween the  Chicago  Tests  of  Primary  Mental  Abilities  and 
teachers'  marks  in  arithmetic,  typewriting,  bookkeeping, 
and  stenography? 

(2)  V/hat  degree  of  relationship,  if  any,  exists  be- 
tween the  Chicago  Tests  and  results  on  the  follov/ing 
standardized  achievement  tests  administered  at  the  end  of 
the  school  year? 

^ Dorothy  M.  Barrett,  "Prediction  of  Achievement  in  Type- 
writing and  Stenography  in  a Liberal  Arts  College," 

Journal  of  Applied  Psychology,  30:  624,  1946 
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(a)  The  Los  Angeles  Diagnostic  Tests  in  the  Funda- 
mental Operations  of  Arithmetic 

(b)  The  Elwell-Powlkes  Bookkeeping  Test 

(c)  The  Turse-Durost  Shorthand  Achievement  Test 

(3)  Does  a significant  difference  exist  between  achiev- 
ers and  non-achievers  using  the  Priraiary  Mental  Abilities 
Battery  and  teachers’  marks? 

Justification  for  the  Study 

For  years,  those  interested  in  business  education  have 
been  concerned  about  the  heavy  mortality  in  the  skill  business 
subjects.  Nashua  High  School  has  experienced  this  concern, 
and  in  an  effort  to  keep  probable  failures  from  entering  the 
vocational  business  curriculum,  unsuccessful  attempts  at  guid- 
ance in  this  direction  have  been  made.  For  a while,  a B in 
English  and  Typewriting  I was  required  for  admittance  to 
stenography  and  a B in  arithmetic  for  entrance  to  bookkeeping. 
Then  a C became  the  minimal  acceptable  mark.  Like  the  B, 
however,  the  C soon  proved  itself  worthless  for  predictive 
purposes . 

Today,  with  constantly  increasing  numbers  of  pupils 
desiring  to  enter  the  vocational  business  curriculum,  the 
need  for  reliable  prognostic  instruments  is  becoming  more  and 
more  pressing. 

The  Administration,  the  Department  of  Guidance,  and  the 
Business  Education  Department  of  the  Nashua  Senior  High 
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School  realize  this  need  and  are  interested  in  objective 
information  relative  to  the  predictive  value  of  the  Chicago 
Tests  of  Primary  Mental  Abilities  for  success  in  business 
subjects.  At  the  present  time  there  are  apparently  no 
studies  available  on  the  prognostic  value  of  these  tests 
at  the  secondary  school  level. 

Basic  Assumptions 

There  are  certain  basic  assumptions  to  be  noted  in  the 
study.  First,  the  reliability  of  the  criteria  for  success 
in  the  business  subjects  - the  teachers’  tiarks  and  scores 
obtained  on  the  standardized  achievement  tests.  Various 
studies^  of  teachers’  marks  offer  evidence  of  the  unreli- 
ability of  these  criteria,  but  no  sound  substitute  for  marks 
has  yet  been  presented,  and  they  remain  in  most  schools  the 
chief  means  of  measuring  scholastic  achievement.  Second, 
the  validity  of  the  administration  of  the  Chicago  Tests  in 
November  rather  than  at  the  beginning  of  the  school  year. 

In  the  opinion  of  teachers  and  authorities  in  the  business 
field  the  problem  of  shorthand  prognosis  is  not  concerned 
with  the  learning  of  shorthand  characters,  but  with  the  final 
production  of  a transcript  which  has  commercial  value. 

^ Edwin  G.  Broome,  "Marks,  Marks,  Marks!"  School  and  Society 

62:  76,  August  4,  1945 

Karl  C.  Pratt,  "Elucidating  Broome’s  Views  on  Marks," 

School  and  Society,  62;  326,  November,  1945 
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Leslie^  states, 

"There  is  certainly  no  necessity  to  give  an  aptitude 
test  to  children  to  see  v/hether  they  can  learn  the 
arable  numerals  and  write  them  correctly  and  rapidly 
from  dictation.  Of  course,  they  can  do  that.  They 
may  not  be  able  to  make  computations  employing  the 
numerals,  but  they  can  certainly  write  the  numerals 
fluently  and  correctly.  Exactly  the  same  situation 
applies  to  the  pupil  being  tested  for  his  shorthand 
aptitude.  He  can  certainly  learn  the  shorthand  sym- 
bols...The  writer  feels  that  no  shorthand  prognostic 
test  is  necessary  or  desirable.  The  preselected 
group  of  pupils  need  a prognostic  test  for  trans- 
cription rather  than  for  shorthand." 

Transcription  in  the  Nashua  Senior  High  School  is  a 
second  rather  than  a first  semester  subject. 

In  bookkeeping  the  time  of  administering  the  tests 
should  not  influence  the  findings  of  this  study,  since  the 
first  months  of  the  course  are  concerned  with  the  concepts 
and  vocabulary  of  bookkeeping  rather  than  with  the  numerical 
processes  figuring  in  the  Chicago  Tests. 

The  34  stenography  pupils  considered  in  this  experiment 
are  admittedly  a relatively  small  and  selected  sample,  but 
since  the  Chicago  Tests  were  administered  to  71  other  pupils 
who  might  have  elected  stenography  had  they  been  encouraged 
to  do  so,  a comparison  of  the  results  of  the  tests  for  the 
two  groups  should  present  some  data  significant  for  guid- 
ance. It  is  to  be  realized,  too,  that  if  experiments  in 
shorthand  prognosis  are  to  wait  upon  large  unselected 
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groups,  the  millenium  will  be  reached  before  progress  in 
prognosis  is  made,  for  neither  administration  nor  guidance 
counselors  have  the  courage  to  chance  large  numbers  of  pos- 
sible pupil  failures. 

Scope  of  the  Study 

This  study  will  be  concerned  with  the  determining  of 
the  relationship  to  success  in  business  education  of  the 
Chicago  Tests  of  Primary  Mental  Abilities  administered  in 
November,  1947,  to  105  grade  eleven  pupils  of  the  Nashua  High 
School,  Nashua,  New  Hampshire.  These  pupils  began  the 
business  education  course  in  grade  ten  with  the  prevocatlonal 
study  of  arithmetic  and  typewriting.  Sixty-four  continued 
the  course  in  grade  eleven  with  bookkeeping  and  second-year 
typewriting;  34  were  recommended  to  elect  stenography  in 
addition  to  bookkeeping  and  second-year  typewriting;  and  41 
were  dropped  from  the  course  or  discontinued  it  because  of 
failing  or  low  grades. 

Academic  aptitude  for  business  education  only  will  be 
considered.  No  attempt  has  been  made  to  investigate  the 
numerous  other  factors,  such  as  personality,  interests, 
health,  home  and  financial  conditions,  which  are  known  to 
influence  pupil  learning. 
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CHAPTER  II 

REVIEW  OP  THE  RESEARCH 

In  reviewing  the  research,  many  studies  concerned  with 
the  prediction  of  success  in  stenography,  bookkeeping,  and 
typewriting  were  found.  Included  here  are  some  of  the  most 
significant  facts  derived  from  studies  which  are  somewhat 
similar  to  this  one,  but  which  have  employed  different  pre- 

!■ 

dictive  instruments. 

Research  in  Shorthand  Prognosis 

Sherman^  figured  correlations  between  success  in  short- 
hand and  the  following  criteria:  intelligence,  reading  j 

comprehension,  reading  rate,  penmanship  quality,  penmanship 
speed,  spelling,  speed  of  motor  reaction,  typewriting 
achievement,  average  grade  in  English,  and  general  grade 
point  average.  In  his  experiment  general  grade  placement 
revealed  the  most  significant  correlation  (.606). 

Hargrave  studied  the  relationship  between  achievement  in 
shorthand,  intelligence,  clerical  aptitude,  and  achievement  ir 
English,  using  as  criteria  the  Otis  Self-Administering  Test 

^ Marsdon  A.  Sherman,  "Study  of  Prognosis  in  Shorthand," 

Business  Education  V/orld  22:  696-697,  April,  1942 

^ Marjorie  I.  Hargrave,  The  Relationship  Between  Achievement 
in  Shorthand,  Intelligence,  Clerical  Aptitude,  and  Achieve - 
ment  in  English,  Master's  Thesis,  College  of  the  State 
University  of  Iowa,  1942 
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of  Mental  Ability,  the  Cross  English  Test,  the  Detroit 
Clerical  Aptitude  Examination,  and  the  Junior  Shorthand 
Achievement  Test  by  Edith  V.  Bisbee.  She  reported  the  fol- 
lowing findings: 

1.  Coefficient  of  correlation  between  the  clerical 

aptitude  test  and  the  shorthand  achievement  test 
.3246  ± .0499  (146  cases) 

2.  Coefficient  of  correlation  between  the  mental 

ability  test  and  the  shorthand  achievement  test 
.3288  t .0496  (147  cases) 

3.  Coefficient  of  correlation  between  achievement  in 
English  and  the  shorthand  achievement  test 

.5179  1 .0407  (147  cases) 

Dodson^  investigated  the  prognostic  value  to  be  at- 
tained from  the  grades  made  in  high  school  other  than  in 
commerce;  and  the  relationship  between  intelligence  and  the 
work  accomplished  in  shorthand  and  typewriting.  Her  study 
revealed  coefficients  of  correlation  varying  from  .43  to  .74 
between  shorthand  and  other  courses,  and  . 18  _+  .10  between 
intelligence  (Henmon-Nslson  Test  of  Mental  Ability)  and 
shorthand.  The  lowness  of  the  correlation  between  intelli- 
gence and  shorthand,  she  pointed  out,  might  be  attributed 
to  the  fact  that  the  shorthand  grades  used  in  determining 
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the  results  were  given  by  a number  of  different  teachers. 
Dodson  also  reported  the  following  results  from  an  experiment 
employing  a series  of  tests  which  she  administered  to  a group 
of  secretaries  who  had  not  had  previous  experience  with 
shorthand.  The  Turse -Shorthand  Aptitude  Test  was  adminis- 
tered at  the  beginning  of  the  term;  and  the  Turse-Durost 
Shorthand  Achievement  Test  at  the  end  of  the  school  year. 

High  school  grades  and  actual  grades  in  shorthand  at  the  end 
of  the  year  were  also  correlated. 

1.  Correlations  between  shorthand  and  courses  taken 

prior  to  the  study  of  shorthand  .31  to  .71 

2.  Correlation  between  shorthand  aptitude  and  the 

shorthand  achievement  test  .79 

3.  Correlation  between  the  shorthand  grades  for  the 
first  six  weeks  and  the  final  shorthand  grades 

.69 

In  sumraairy,  Dodson’s^  findings  indicate  that  the  Turse 
Shorthand  Aptitude  Test  " ...  has  fairly  high  predictive 
value  ...  ” and  that  ” ...  there  is  an  indication  that  if  a 
student  makes  a lower  score  than  295  on  the  test  he  will  not 
be  likely  to  do  well  in  shorthand." 

By  way  of  comparison  Youngerman* s^  study  on  the 

1 Mary  Helen  Dodson,  loc.  clt . 

2 Marie  E.  Youngerman,  Shorthand  Prognosis  Based  on  a Study 
of  the  Turse  Shorthand  Aptitude  Test  at  the  j^orth  Quincy 
High  School,  North  Quincy,  Massachusetts,  Unpublished  Ed. 

M.  Thesis,  Boston  University  School  of  Education,  1947 
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predictive  value  of  the  Turse  Test  for  shorthand  prognosis 
revealed  somewhat  different  findings.  According  to  Younger- 
man, 

. . . judging  the  Turse  Shorthand  Aptitude  Test 
both  on  the  basis  of  the  teachers'  marks  and  on  the 
total  scores  attained  on  the  Turse-Durost  Shorthand 
Achievement  Test,  it  would  seem  to  be  more  reliable 
for  the  prediction  of  failure  than  success. 

Her  report  of  correlations  is  as  follov/s: 

1.  Correlation  between  the  total  scores  of  the  Turse 

Shorthand  Aptitude  Test  and  the  Otis  Quick-Scoring 

Test  of  Mental  Ability 


116  Tenth  grade 

pupils 

.50 

54  Stenography 

I pupils 

.32 

41  Stenography 

II  pupils 

.51 

2.  Correlation  of  the  total  scores  of  the  Turse 
Aptitude  Test  with  the  stenography  marks 

Stenography  I first-semester  marks  .32 

Stenography  II  first-semester  marks  .51 

3.  Correlation  of  the  total  scores  of  the  Turse 
Aptitude  Test  and  the  number  of  Mailable  Letters 
produced  by  each  pupil  (transcription  scores)  .62 

4.  Correlation  of  the  total  scores  of  the  Turse 

Aptitude  Test  and  the  scores  on  the  Turse-Durost 
Shorthand  Achievement  Test  (first  semester)  .68 

5.  Correlation  of  the  final  averages  of  Stenography 
II  marks  and  total  scores  of  the  Turse-Durost 
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Referring  to  Dodson's^  statement  about  the  Turse  Test 
that  " ...  there  is  an  indication  that  if  a student  makes  a | 

I 

score  lower  than  295  on  the  test,  he  will  not  be  likely  to 
do  well  in  shorthand"  Youngerman^  submitted  the  following 
results  from  her  study.  Of  the  eight  pupils  who  received  a 
score  lower  than  295  and  who  continued  on  with  Stenography 
II,  five  were  failures.  The  only  other  pupils  to  fail 
Stenography  II  received  a total  score  of  303  on  the  Aptitude 
Test;  her  I.  Q.  was  98  and  her  English  mark  was  low.  ' 

Osborne^  investigated  as  predictive  measures  the  Otis 
Self-Administering  Test  of  Mental  Ability;  Iowa  Silent  Reading 
Tests;  Institute  of  Educational  Research  General  Clerical 
Test,  C-1;  Revised  Minnesota  Paper  Form  Board  Test;  Shorthand 
Learning  Test,  Semester  I;  and  the  Gates  Visual  Perception 
Tests.  She  based  her  study  on  the  results  of  149  pupils 
tested  in  the  second  semester  of  Gregg  Shorthand  in  four 
public  high  schools  of  Newark,  New  Jersey,  and  she  reports  i 
the  following  correlations:  i 

1.  Correlation  between  the  Otis  Test  and  shorthand 

achievement  .3582 

^ Mary  Helen  Dodson,  loc . cit . 

2 Marie  E.  Youngerman,  loc . cit. 

^ Agnes  Elizabeth  Osborne,  The  Relationship  Between  Certain 
Psychological  Tests  and  Shorthand  Achievement,  New  York, 
Teachers  College,  Columbia  University,  1943 
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2.  Correlation  between  the  Iowa  Silent  Reading 

Tests  and  shorthand  achievement  .3577 

3.  Correlation  between  the  Institute  of  Educational 

Research  General  Clerical  Test,  C-1  and  short- 
hand achievement  .3757 

4.  Correlation  between  the  Minnesota  Paper  Form 

Board  Test  and  shorthand  achievement  .0754 

Note:  This  low  correlation  seems  to 

refute  the  assumption  that  one  phase  in 
the  process  of  learning  shorthand  includes 
the  ability  to  see  relations  of  geometrical 
figures  and  to  think  clearly  about  their 
relationship. 

5.  Correlation  between  the  Gates  Visual  Perception 

Tests  (which  measure  the  capacity  for  quickly 
and  accurately  discriminating  symbols)  and 
shorthand  .0905 

6.  Correlation  between  chronological  and 

shorthand  achievement  negative 

In  her  conclusions  Osborne^  points  out  that  none  of  the 
correlations  between  the  shorthand  criterion  (Shorthand 
Learning  Test)  and  the  single  tests,  or  betv;een  the  criterion 
and  the  combination  of  tests,  is  high  enough  to  make 

^ Marie  E.  Osborne,  loc . cit . 
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prediction  valuable  except  in  a negative  sense.  Her  criter- 
ion, however,  it  should  be  noted,  does  not  include  the  ability 
to  produce  acceptable  typewritten  transcripts  or  to  take 
dictation  at  a rapid  rate.  The  skills  measured  were  limited 
to  those  learned  in  the  second  semester  of  shorthand  training. 

In  a summary  by  Hardaway^  in  1945  of  research  pertaining 
to  intelligence  and  success  in  shorthand,  the  following  state- 
ment appears  significant: 

For  shorthand  the  highest  correlation  reported 
is  with  the  Terraan  Group  Test  of  Mental  Ability, 
which  gave  coefficients  of  ,40  and  .50  with  differ- 
ent criteria.  Many  of  the  relationships  were  lower, 
but  it  does  appear  that  the  I.  Q. ' s are  as  closely 
related  to  shorthand  as  to  the  majority  of  academic 
subjects . 

Prom  time  to  time  surveys  on  the  relationships  of  short- 
hand to  foreign  language  learning  have  been  made.  These  have 
revealed,  according  to  Whalen^  and  Hardaway,^  positive  cor- 
relation between  success  in  the  mastery  of  shorthand  and  the 
mastery  of  a foreign  language. 

The  mastery  of  these  subjects  requires  a strong 
English  background  which  should  include  an  extensive 
vocabulary,  English  sense,  and  an  ability  to  punctuate 
properly.  Unless,  then,  a pupil  possesses  this 
English  background,  it  seems  useless  for  him  to 
attempt  the  study  of  shorthand. 2 


1 Mathllde  Hardaway,  "Prognostic  or  Aptitude  Tests  for  Skill 
Subjects,"  Business  Education  World:  371:  373,  March,  1945 

^ John  J.  Whalen,  "Guidance  for  Commercial  Subjects," 

Balance  Sheet,  19:  115,  November,  1937 


^ Mathilde  Hardaway,  loc.  cl t . 
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Modern  foreign  language  is  the  best  prediction  of 
shorthand  with  a coefficient  of  correlation  of  .76. 

Junior  high  school  English  and  high  school  English 
grammar  courses  have  yielded  coefficients  in  the  lov/ 
70’s.l 

Try-out  courses  have  also  received  considerable  attention, 
but  like  other  predictive  measures  have  met  with  little  suc- 
cess. Nichols^  and  Hardaway^  make  the  following  comments 
concerning  their  value: 

A shorthand  writer  must  possess  good  hearing  ...; 
manual  dexterity  ...;  word  sense,  a good  vocabulary, 
a good  mastery  of  structure.  It  should  be  obvious 
to  anyone  that  a short  try-out  course  in  shorthand, 
which  must  be  devoted  to  the  study  of  shorthand  prin- 
ciples and  their  application  in  the  writing  of  simple 
words,  will  not  reveal  the  above  characteris tic . ^ 

If  large  numbers  of  students  pass  first-year 
shorthand  only  to  fail  in  the  advanced  course  (and 
this  happens  frequently),  a trial  of  three,  six,  or 
eight  weeks,  during  which  the  coordination  of  skills 
needed  in  production  work  is  not  tried,  can  hardly 
be  expected  to  predict  the  successful  completion  of 

the  course. 3 

In  summary,  the  studies  reviewed  relative  to  the  predic- 
tion of  success  in  shorthand  indicate  that  although  a great 
deal  has  already  been  done  in  the  field  of  prognosis  in  this 
subject,  there  is  still  a need  for  much  study  and  research. 


Prediction  Studies  in  Bookkeeping 

For  many  years  bookkeeping  has  been  considered  to  be  the 

^ Mathilde  Hardaway,  loc.  cit . 

^ P.  G.  Nichols,  Commercial  Education  in  High  School  (New 
York,  D.  Apple ton-Gentury  Company,  1933)  , p"i  213. 

^ Mathilde  Hardaway,  loc . cit. 
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backbone  of  the  business  curriculum  and  as  such  has  been  on 
the  required  list  for  all  business  students.  More  importance 
is  now  being  attached  to  the  selection  of  pupils  for  this 
course  as  well  as  for  stenography,  and  quite  a few  studies 
relative  to  selectivity  have  been  made. 

Toops^  used  a battery  of  clerical  tests  and  compared  the 
scores  of  201  pupils  of  7A  to  8B  grades  inclusive  in  Public 
School  J.  of  New  York  City  with  teachers'  estimates  of  poten- 
tial ability,  with  school  marks  and  with  measures  of  absolute 
school  progress  (these  were  " ...  lengths  of  line  in  a grade 
book,  the  lengths  of  line  indicating  the  relative  progress  in 
different  'fundamental  elements  of  operations'  of  bookkeeping 
theory").^  He  found  a coefficient  of  multiple  correlation 
of  .64.  Fitzpatrick^  made  a comparison  of  scores  on  the  New 
York  Regents  examination  in  beginning  bookkeeping  with  intel- 
ligence and  reported  a correlation  of  .435.  Nelson"^  computed 


^ Herbert  A.  Toops,  Tests  for  Vocational  Guidance  of  Children 
Thirteen  to  Sixteen,  Contributions  to  Education,  No.  136, 
New  York:  Bureau  of  Publications,  Teachers  College,  Columbia 
University,  1923,  p.  63-99 

^ Herbert  A.  Toops,  loc.  cit . 

^ H.  J.  Fitzpatrick,  Success  in  Elementary  Bookkeeping  as 
Related  to  Success  in  Certain  Other  High  School  Subjects 
and  to  Intelligence  Rating,  Master  s Thesis,  Teachers 
College,  New  York  State,  1928 

H.  G.  Nelson,  A Study  in  Bookkeeping  Prognosis  in  the  High 
School,  Master^ s Thesis,  Teachers  College,  Columbia  Uni- 
versity, 1928 
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correlations  between  intelligence,  mental  age,  chronological 
age,  ninth-grade  algebra  marks  and  reported  coefficients  of 
.59  with  ninth-year  algebra  and  .63  with  the  general  average 
of  ninth-year  subjects. 

In  a recent  study  by  Van  Slyke,^  the  California  Short- 
Porm  Test  of  Mental  Maturity  Advanced  S-Porm,  the  Nelson- 
Denny  Reading  Test,  the  Michigan  Vocabulary  Profile  Test,  the 
Minnesota  Vocational  Test  for  Clerical  Workers,  the  Revised 
Minnesota  Paper  Porm  Board  Test,  the  Kuder  Preference  Record, 
and  the  Arithmetical  Reading  Test  (Science  Research  Asso- 
ciates) were  Investigated  as  predictive  measures  of  success 
in  courses  in  advanced  accounting  at  the  College  of  Business 
Administration  of  Boston  University.  Ninety- two  accounting 
majors  comprised  the  group.  Correlations  as  Indicated  in  the 
table  on  the  following  page  were  reported. 

As  the  table  points  out,  none  of  the  correlations  was 
high  enough  to  be  considered  significant  for  prediction  pur- 
poses. Even  the  highest  correlation  of  .384  Indicates  but  a 
low  positive  relationship  and  is  of  no  practical  value. 


^ Thomas  G.  Van  Slyke,  A Study  of  Certain  Tests  and  Combina- 
tions Thereof  as  Predictive  Measures  of  Success  in  Advanced 
Accounting  Courses  at  a College  of  Business  Administration, 
Unpublished  Ed.  M.  Thesis,  Boston  University  School  of 
Education,  1947 
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"TABLE  SHOWING  CORRELATIONS" 


Crl  teria 

N. 

R. 

P.  E. 

1. 

Cal.  M.  M.  (Non-Lang.) 

93 

.173 

.068 

2. 

Cal.  M.  M.  (Lang. ) 

93 

.255 

.065 

3. 

Cal.  M.  M.  (Total) 

93 

.270 

.065 

4. 

N.  D.  (Total) 

93 

.233 

.066 

5. 

N.  D.  (Paragraph) 

93 

.360 

.061 

6. 

Mich.  Vocab.  (Total) 

93 

.243 

.062 

7. 

Mich.  Vocab.  (Numbers) 

93 

.243 

.066 

8. 

Mich.  Vocab.  (Names) 

93 

.296 

.064 

9. 

Minn.  P.  F.  B. 

93 

.137 

.079 

10. 

Kuder  (Computational) 

93 

.303 

.064 

• 

1 — 1 
rH 

Kuder  (Clerical) 

93 

.146 

.069 

12. 

Arlth.  Reasoning 

76 

.384 

.066 

13. 

Mean  Scores  2,  5,  6 

93 

.347 

.062 

14. 

Mean  Scores  1,  7,  9 

93 

.250 

.065 

15. 

13  and  14  (Multiple  R) 

93 

.376 

.060 

A 

second  Investigation  conducted 

in  the 

study 

was  aimed 

at  determining  the  significance  of  difference  between  high  and 
low  achievers  for  each  of  the  tests  and  combinations  thereof 
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employed  in  the  correlation  computations.  Critical  ratios 
were  computed  and  the  following  results  noted: 

TABLE  SHOWING  CRITICAL  RATIOS” 


Criteria 

C.  R. 

Cal.  M.  M.  (Non-Lang) 

2.882 

Cal.  M.  M.  (Lang) 

3.069 

Cal.  M.  M.  (Total) 

2.737 

N-D  (Vocab. ) 

2.669 

N-D  (Paragraph) 

2.963 

Mich.  Vocab.  (Total) 

2.339 

Mich.  Vocab.  (Numbers) 

2.857 

Mich.  Vocab.  (Names) 

3.070 

Minn.  P.  F.  B. 

2.938 

Kuder  (Computational) 

2.704 

Kuder  (Clerical) 

2.716 

Arith.  Reasoning 

2.766 

Mean  Scores 

2.286 

Mean  Scores 

1.817 

It  is  to  be  noted  that  11  of  the  14  criteria  employed 
differentiated  between  high  and  low  achievers  to  a signifi- 
cant degree  (2.576)  or  better,  and,  of  these,  2 differen- 
tiated to  a very  significant  degree  ("virtual  certainty") 
(3,00).  Only  3 of  the  criteria  failed  to  reach  the  one  per 
cent  level  considered  significant  for  the  study. 


Prognostic  Research  in  Typewriting 

A number  of  attempts  to  find  a basis  for  forecasting 
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typewriting  achievement  have  been  made  with  varying  degrees 
of  success.  Whlte^  in  1935  described  an  experiment  which  he 
conducted  relative  to  predicting  success  in  this  field.  Some 
experimental  classes  in  typewriting  made  possible  by  a grant 
from  Carnegie  Corporation  gave  him  the  opportunity  to  study 
a large  number  of  typewriting  students.  The  classes  for  his 
experiment  were  conducted  for  periods  of  eleven  weeks,  and 
the  method  employed  was  first  to  group  the  learners  according 
to  whether  they  were  beginners  or  advanced  students,  and 
whether  they  were  using  the  standard  or  revised  hvorak-Dealy 
keyboard.  Then  the  typing  achievement  of  each  individual  was 
recorded  in  terms  of  gross  speed,  per  cent  of  errors,  and  net 
speed,  computed  according  to  the  International  Typewriting 
Contest  rules.  Scores  were  translated  into  terms  of  standard 
deviation  from  the  mean  of  the  individual’s  own  group  so  that 
the  results  would  be  comparable.  The  relationship  of  various 
traits  and  characteristics  of  the  learners  to  the  typing 
achievement  scores  was  then  computed  and  the  following  results 
reported: 

General  intelligence  test  scores  received  by  253  indivi- 
duals showed  coefficients  of  correlation  of  . 38  _+  .04  with 
typing  gross,  31  .04  with  typing  net,  and  . 14  jh  .04  with 

per  cent  of  errors.  These  results  appear  to  indicate  that 

^ Bruce  ^Nhlte , "Prediction  of  Typewriting  Success,"  Journal 
of  Business  Education,  10:  15-18,  April,  1935 
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intelligence  is  more  indicative  of  speed  than  of  accuracy 
in  typev/riting.  | 

. I 

The  \)Vhipple  Reading  Test  was  next  administered  to  82  of  i 
the  students.  Gross  reading  scores  and  also  net  reading 
scores,  derived  from  subtracting  errors  from  total  speed, 
were  correlated  separately  with  the  three  typing  scores  and 
the  highest  correlation  found  .41  .06  was  between  reading 

and  typing  net  scores.  Other  correlations  involving  type- 
writing net  and  gross  scores  were  nearly  as  high,  but  those 
involving  typing  per  cent  of  errors  were  so  lov/  as  to  be 
negligible . 

In  the  field  of  motor  ability  three  tests  were  given. 

In  the  first,  simple  tapping  speed,  determined  by  means  of  an 
electrical  counter,  a telegraph  key,  and  a stop  watch  was 
measured.  In  the  second,  a single  response  serial  action 
test,  the  student  depressed  one  of  four  keys  in  accordance 
with  a number  that  appeared  in  a slot  above  the  keys.  As 
soon  as  the  correct  key  was  pressed,  the  signal  for  the  next 
appeared.  The  apparatus  used  was  a modified  copy  of  the 
Seashore  discriminator.  Speed  and  accuracy  for  right  and 
left  hands  were  recorded  separately.  In  the  third  test  the 
same  apparatus  was  used,  but  so  arranged  that  the  numbers 
for  a series  of  four  keys  were  given  at  one  time  and  dis- 
appeared as  soon  as  the  first  key  of  the  series  was  pressed. 
Speed  and  accuracy  scores  were  recorded  here  as  in  the  second 
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test.  These  tests  were  administered  to  96  beginners  in  type- 
writing and  the  scores  correlated  with  their  gross,  net,  and 
per  cent  of  error  scores.  Coefficients  of  correlation  vary- 
ing from  zero  to  .44  .08  were  found,  the  latter  in  the  case 

of  gross  typing  speed  and  speed  on  test  two.  The  first  test 
of  simple  tapping  speed  showed  no  correlation  with  type- 
writing. Several  combinations  of  test  scores  v/ere  made  by 
means  of  the  partial  and  multiple  correlation  techniques.  A 
multiple  correlation  of  .58  was  found  between  typing  gross 
and  speed  on  the  single  response  combined  with  speed  on  the 
multiple  response  test.  Other  combinations  of  two  factors 
produced  slightly  smaller  coefficients,  but  combinations  of 
more  than  two  were  no  more  significant  than  the  combination 
noted  above. 

To  determine  the  relationship  of  age  to  success  in  type- 
writing the  typing  achievement  of  417  students  was  correlated 
with  their  ages,  which  ranged  from  12  to  65.  Results  indi- 
cated that  typing  ability  rises  with  age  up  to  a certain 
point,  from  21-24  for  speed,  and  from  27-30  for  accuracy. 

Both  speed  and  accuracy  increase  quite  rapidly  up  to  about 
age  21,  change  little  until  approximately  age  35,  and  then 
gradually  decrease.  In  connection  with  this  part  of  the  in- 
vestigation the  effect  of  the  number  of  years  spent  in  school 
was  studied  and  found  to  be  negligible  when  age  was  held 
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Occupational  choices,  motivation,  interests,  and  health 

were  also  examined,  but  no  correlations  of  significance  were 

found.  From  this  study,  ^.Vhite^  concluded  that 

" ...  it  appears  that  intelligence,  reading  skill, 
age  and  performance  on  serial  response  motor  tests 
are  significant  factors  in  typewriting  achievement. 
G-eneral  Intelligence  and  serial  response  motor 
ability  seem  to  be  more  closely  related  to  typing 
speed  than  to  typing  accuracy  while  reading  ability 
showed  its  greatest  correlation  with  typewriting 
net  scores.  When  reading  scores  and  intelligence 
test  scores  were  combined  in  partial  and  multiple 
correlation  with  typewriting  it  was  discovered  that 
they  are  measures  of  the  same  trait  as  far  as  typ- 
ing ability  is  concerned.  Apparently,  however, 
motor  performance  bears  an  independent  relationship 
to  typewriting. 

Puller^  investigated  the  relationship  of  reading  to 
typing  success  by  conducting  a study  of  ordinary  reading  and 
reading  for  typev;riting.  Fifty-one  junior  second-year  typists 
and  49  senior  third-year  typists  drawn  by  lot  from  secretarial 
classes  in  each  of  five  fairly  large  school  systems  near 
Boston  comprised  the  group.  Two  champion  typists  were  also 
included.  The  Traxler  Reading  Test  was  used  to  test  the 
reading  rate.  Results  showed  that  the  slowest  reader  had  the 
ability  to  read  2.4  times  as  fast  as  is  necessary  for  the 
fastest  typist. 


^ Bruce  White,  op.  cit . , p.  18 

^ Donald  C.  Fuller,  "Reading  for  Typewriting,"  The  Journal 
of  Business  Education,  19:  19-21,  September, 


1943 


V*.  * ti 


rid' iBti/f  -hiT^'  0'x&^ntf^.^.u6X  » e QolOifo- ' ’xcrioix^jsqi/a;oO 


V -t 


\/  eqew  aofxaaillflpia  'io  pn  d'l^,  ^fcanJ.D' 

. '„ „L,  ■ ,, . '..  L ,y  r - •^..,  't' " ''* ■■ 

S h2r1VG  ..'l  lirfri  ficihif  r ^ sk  ^«4 


fix©  ofiXjfi  ©r©v; 


didd  j^abuXortop  eXrid \b[ujo'l 


jjnXbfipq  ,;eon©j5iXX^4nI  d^d-- d'X ” 

'xoddm  ©qxrruq,®^'*  Xfi^'y©^  ri^  .C'jfinoci'TQ'i'ieg  bcLA  &r‘,& 
.dnofost^eiriofi  tri;  ,e^od^  drjscXTXnB'ie  ©^b 

qaiofTT  e^og^e^  XaiTac  ttna  »cpn©5|iXX©lnX  £t.nmeC 
^ bedfi^e'T  ifXa^oXo  enofn  ©<i,  od*.  m©e2  y.diXXdftf 
ydi^lrffi  ^i66©q  feXiiiw  a-iitioofi  oJ  mrf.f  boeqs 

^nX'lX*yw^e(fYd'  jd4fXw  noldjBXeTqop  ;>B©d4;ergq  ndl  bo.wQrie 
©nu©?iIX.^dai;  ' bf^  _ B©TOO'«  ;i,niib©T  .ae'iofjp-  d ea 

©Xpl.dXiJiD  U'frid*^ibqi -ltd  l’£*nXrtffipp  oq©w  2 ©*ip,o  q ' d s ©d 

d«;id'  bfi^T'yoofexb di;  yij^  U[I^weq\j,  ridlw  aoldfiXfirioo 


sa  "fil  sQ  d.J’fi'dd  ©0£b  ^rfd  ^to  BQ*suBB^0tr.  ©*in  “^©dd 
cTavewpxi  .y/dfie7pcc<;^^  .bsn'ieanop  gi  ^dXIXcfi  gnX 
gl/ifif£oid£X®‘r  jn©qrto^ot>nl  ru9  g/rfisd  ©'orrfirtiol'ioq  'lodom 
•■«  '%  i .^nXdiTWeuYd,  od 


> cd  qiidcitoXdBla's  c>fld  badfi^X-dsfevnl 

bnfi  ?nibi!  lo  ybi/dp  b ?>nidcxiiinop  ecoroi/s  :r5nXq^d 


■ ^^dcXcjijd'  *U0y-b/ioc-©B  ioii:ujt  ©noryd^Jt'^  .j.i^idl*rwdqYd  nol;,jyiiII)fi©a 

^Ifi*/-fi?e"^ea  r^d?!  3M  yd  nwa-tb  eJeX<ryd  naoy-bnlhd  ^oSa©3"i& /iW. 
.;’  • ’.I  ^ v'-. J -.:  . 


-5fi©a  cDOdBye  looripe  o^xrl  iJC'iuX.  ov21  lo  dcB&  ol  e&eei-Io 

r ^ *, 


t^aXqtnfidc  owT  .quo-sg  edd  f>©cl':qrnoo  «odiio£ 

••'t'»»'^  »■  . , 

©rid  deed  od  beat;  e,jBr/ ,de©T  ji/rifcfidft  T©Xxfini!i  ©rtaj  .^bebirXrjai 


: 

V .itj 


"A 


• ; ddv‘  bfid  -5Tfibfi©T  dasv.'Cf^- ©dd;  dfi^d  bawode  EdXpeeK  , ©dfi'p  i?ndb£>i 
j ©dd  *jcj  y'jjQneooerr  el  ee  defil  afi  eenid  |i.S  bao'r  od  ydXIida 

.deXq’yd  desdafil 

^ -fe  - 


.. 


* * » 


.-'  j.  / ' 

■ dK 

12/)^ 


« ‘dir  «qo  ,6dXdW  ©amfi 


XefrtBoT^.  edY  ” ^gnldl^vropYT  ni&’i  -^rrXhfiaH'’  *n©XXd^T  . 0 hXfinoa  ^ 

• ,'iacm©dqs8  ,X2-^X  :0X  ,noIdfipffba' Raarrleue  lo 


>j 


if-rs 


Til. 


Rundle^  also  made  a study  of  the  relationship  between 
reading  speed  and  typing  speed.  The  Traxler  High  School 
Reading  Test,  Form  B,  was  administered  to  29  students  in  a 
regular  class.  The  following  day  a ten-minute  typewriting 
test  found  in  the  Gregg  Writer  for  February,  1947,  was  given 
the  same  group. 

As  a result  of  the  reading  test  given,  the  reading  rate 
ranged  from  150  words  per  minute,  the  fifth  percentile  of 
Traxler’ s norms  for  high  school  students  in  the  11th  grade, 
to  300  words  per  minute,  which  is  the  86th  percentile.  The 
median  found  was  216  words  per  minute. 

In  typewriting,  the  results  showed  speeds  ranging  from 
23  net  words  per  minute  to  59  with  40  as  the  median. 

The  poorest  reader  in  the  group  typed  at  the  rate  of  50 
words  per  minute,  which  is  10  words  higher  than  the  median 
rate.  The  fastest  reader  typed  23  words  per  minute,  which  is 
17  words  below  the  median  and  is  the  lowest  typing  score. 

The  slowest  reader  typed  27  words  per  minute  faster  than 
the  fastest  reader,  who  is  in  the  86th  percentile.  (In  this 
study  the  mean  reading  rate  was  217.8  words  per  minute  as 
compared  with  Traxler’ s mean  rate  of  198.6). 

The  results  of  typewriting  based  on  gross  strokes  ranged 
from  1954  strokes  to  3356  with  2363  strokes  as  the  median. 

1 Edna  E.  Rundle,  ”A  Study  of  the  Correlation  Between  Reading 
Speed  and  Typewriting  Speed,"  The  National  Business  Educa- 
tion Quarterly,  48-54,  Pall,  1948 
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The  poorest  reader  typed  the  fourth  highest  number  of  gross  |i 

strokes,  which  was  276  strokes  above  the  median.  The  fastest  !i 

! 

reader  ranked  fourteenth  in  number  of  strokes  typed,  which  ! 
was  61  words  above  the  median  and  one  stroke  above  the  mean 

1 

of  242  strokes. 

In  other  words,  the  slowest  reader  in  this  study  demon- 
strated ability  to  read  2.5  times  as  fast  as  is  necessary  for 
the  fastest  typist.  The  average  reader  read  3.7  times  as 
fast  as  is  necessary  for  the  fastest  typist,  while  the  fastest 
reader  read  5.1  times  as  fast  (results  based  on  net  words  per 
minute ) . 

The  coefficient  of  correlation  based  on  net  words  per 
minute  was  found  to  be  .00428,  while  the  correlation  between 
reading  speed  and  typing  speed  based  on  gross  strokes  is  .026. 

Rundle^  concluded,  therefore,  that  there  is  very  little 
correlation  between  rate  of  reading  and  rate  of  typing  in 
this  group,  and  that  results  in  reading  rate  would  therefore 
be  of  little  value  in  predicting  success  in  typewriting  or  in 
diagnosing  low  type  speed. 

As  research  in  prognosis  in  typewriting  now  stands,  it 
seems  evident  that  as  in  stenography  and  bookkeeping,  there 
is  definite  need  for  further  investigations. 
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CHAPTER  III 


PLAN  OP  STUDY 

A review  of  the  research  literature  revealed  a fairly 
large  number  of  studies  of  prediction  of  success  in  the  skill 
business  subjects,  particularly  in  shorthand.  No  studies 
were  found,  however,  which  investigated  the  predictive  value 
for  business  education  of  a factor  analysis  test.  The  experi- 
ments reviewed  dealt  with  various  criteria  such  as  general 
ability  tests,  other  curricular  subjects,  and  specific  prog- 
nostic tests.  No  study  was  found  which  investigated,  as  this 
study  plans  to  do,  the  validity  of  an  instrument  which  pur- 
ports to  have  prognostic  qualities  because  it  presents  not 
only  a picture  of  general  academic  aptitude  but  also  one  of 
specific  pupil  strengths  and  weaknesses. 

Source  of  Information 

The  pupil  cumulative  record  folders  on  file  in  the  coun- 
selors' offices  made  available  the  records  of  mental  ability, 
achievement  test  data,  and  teachers'  marks  for  the  group  con- 
cerned in  this  study,  and  scores  on  the  Chicago  Tests  the 
data  on  the  primary  mental  abilities  of  the  group. 

Description  of  the  Instrument 


The  Chicago  Tests  of  Primary  Mental  Abilities  For  Ages 
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11-17  (Single  Booklet  Edition)^  are  a revision  of  the  Thurs- 
tone  Tests  for  Primary  Mental  Abilities  first  published  in 
1928.  They  are  the  results  of  several  years  of  work  in  fac- 
tor analysis  and  are  designed  to  measure  learning  ability  in 
six  different  areas:  verbal  meaning,  word  fluency,  space 

reasoning,  memory,  and  number.  Two  tests  are  Included  for 
five  of  the  factors  and  one  test  for  factor  memory.  The  total 
time  for  administration  is  two  hours.  The  tests  provide  a 
profile  of  abilities  as  well  as  a total  score  which  can  be 
considered  about  the  same  as  an  I.  Q.  A profile  of  abilities, 
the  authors  believe,  rather  than  a single  Intelligence  quo- 
tient is  most  helpful  for  guidance  purposes  since  it  portrays 
a pupil’s  strengths  and  weaknesses.  A copy  of  the  test  and 
the  manual  will  be  found  in  the  Appendix. 

Description  of  the  Criteria 

The  Los  Angeles  Diagnostic  Tests  in  the  Fundamental 

p 

Operations  of  Arithmetic  are  purported  to  present  a diagnos- 
tic picture  of  a pupil's  strengths  and  weaknesses  in  addition, 
subtraction,  division,  and  multiplication.  Test  3 was  used 
for  thig  study.  A copy  of  the  test  and  the  manual  will  be 
found  in  the  Appendix. 

1 Published  by  Science  Research  Associates,  Inc. , 228  South 
V/abash  Avenue,  Chicago  4,  Illinois,  1941 

2 Published  by  C.  A.  Gregory  Company,  345  Calhoun  Street, 
Cincinnati,  Ohio  , 1947 
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The  Elwell-Fowlkes  Bookkeeping  Test  2A^  is  designed  to 
measure  achievement  in  bookkeeping  at  the  end  of  the  second 
semester.  The  items  cover  general  theory,  journalizing, 
classification,  adjusting  and  closing  the  ledger,  and  state- 
ments. The  time  for  administering  is  30  minutes.  A copy  of 
the  test  and  the  manual  will  be  found  in  the  Appendix. 

p 

The  Turse-Durost  Shorthand  Achievement  Test,  Form  A 
developed  by  Paul  L.  Turse  and  V/alter  N.  Durost,  is  a 50 
minute  test.  It  measures  shorthand  achievement,  independent 
of  typewriting  ability,  in  three  areas;  language  skill, 
shorthand  penmanship,  and  the  mastery  of  shorthand  principles. 
A copy  of  the  test  and  the  manual  will  be  found  in  the 
Appendix. 

Marks  in  the  Nashua  Senior  High  School  are  computed  on  a 
basis  of  1-100;  92-100  (A)  representing  superior  achievement; 

83-91  (B)  good;  74-82  (C)  satisfactory  or  average;  65-73  (D) 
passing;  and  0-64  (F)  failure.  Only  letter  grades  appear  on 
pupils'  report  cards.  Numerical  grades  are  for  administrative 
purposes.  A minimum  mark  of  83  per  cent  is  required  for 
recommendation  to  college  and  a minimum  of  74  for  recommenda- 
tion to  the  vocational  business  course. 

^ Published  by  World  Book  Company,  Yonkers -on-Huds on.  New 
York,  1929 

2 Published  by  World  Book  Company,  Yonkers -on-Huds on.  New 
York,  1929 
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In  1948,  a fairly  typical  year,  marks  awarded  in  all 
subjects  and  in  the  business  subjects  were  as  follows: 


All  Subjects  Stenop;raphy 


Marks 

Per  Cent 

Marks 

Per  Cent 

92-100 

7 

92-100 

0 

83-  91 

27 

83-  91 

13 

74-  82 

39 

74-  82 

35 

65-  73 

24 

65-  73 

52 

0-  64 

3 

0-  64 

0 

Bookkeeping 

Typewriting 

II 

92-100 

10 

92-100 

0 

83-  91 

31 

83-  91 

13 

74-  82 

35 

74-  82 

39 

65-  73 

22 

65-  73 

47 

0-  64 

2 

0-  64 

0 

Procedure 

The  Chicago  Tests  of  Primary  Mental  Abilities  were  ad- 
ministered in  November,  1947,  to  112  pupils  of  grade  11  who 
began  the  business  education  course  in  grade  ten  with  the 
pre-vocational  study  of  business  arithmetic  and  typewriting. 
Following  this,  teachers’  marks  and  test  data  (raw  scores) 
for  each  pupil  on  learning  ability,  reading  comprehension, 
and  English  usage  were  tabulated.  In  June,  the  Elwell-Powlkes 
Bookkeeping  Test  2A,  the  Turse-Durost  Shorthand  Achievement 
Test,  and  the  Los  Angeles  Tests  in  the  Fundamental  Operations 
of  Arithmetic,  were  administered  to  all  pupils  enrolled  at 
that  time  in  classes  of  shorthand,  bookkeeping,  and  type- 
writing, and  the  scores  on  each  test  tabulated.  All  cases 
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were  eliminated  on  which  complete  data  were  not  available. 


To  discover  the  degree  of  relationship  between  the  pri- 
mary mental  abilities  and  the  criteria,  correlations  were 
computed  using  the  Pearson  product-moment  technique^  for  the 

p 

simple  correlations  and  the  method  outlined  by  Peatman  for 
the  multiple  correlations. 

The  percentage  of  forecasting  accuracy  for  the  obtained  j 
coefficients  was  then  found  by  applying  Kelley’s  formula  for 
the  coefficient  of  alienation  (K  = /l  - r^  ) and  subtracting 

ii 

the  results  from  100  (E  = 1 - /l  - r^  ) . 

A test  of  significance  was  applied  in  an  attempt  to 
determine  to  what  degree  the  Primary  Mental  Abilities  Battery  ' 
differentiated  between  the  highest  and  lowest  27  per  cent  of 
the  group.  In  interpreting  the  results  a critical  ratio  of 
3,00  or  better  was  considered  as  a significant  difference. 
Choice  of  3.00  (.26  per  cent  level)  as  significant  may  be 
justified  by  Peatman’s^  statement:  "All  research  investigators 
agree  that  when  a Test  of  Significance  yields  a T ratio  whose 
P value  is  equal  to  or  less  than  .001  (1  chance  in  1,000),  the 
sample  value  is  unlikely  for  the  statistical  hypothesis  tested." 

^ Pearson  Product-Moment  Formula:  r = ^xy  _ nxcY 

n 

6x6y 

^ John  Gray  Peatman,  Descriptive  and  Sampling  Statistics 
(New  York:  Harper  and  Brothers,  1947) , p.  482-483 

^ John  Gray  Peatman,  op.  clt . , p.  364 
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CHAPTER  IV 


DATA  ON  THE  PREDICTIVE  VALUE  OP  THE  TESTS 
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CHAPTER  IV 

DATA  ON  THE  PREDICTIVE  VALUE  OP  THE  TESTS 

The  statistical  computations  of  the  predictive  power  of 
the  Chicago  Tests  of  Primary  Mental  Abilities  revealed  the 
following  results  which  will  be  analyzed  in  relation  to  the 
group  to  whom  the  tests  were  administered. 

Description  of  the  Group 

The  group  considered  in  this  study  includes  105  grade 
eleven  business-education  pupils  of  a three  year  senior  high 
school  located  in  an  industrial  city  in  the  southern  part  of 
New  Hampshire.  The  school,  a unit  of  approximately  1050 
pupils  and  50  faculty  members,  is  divided  into  the  College 
Preparatory,  Business,  General,  Home  Economics,  and  Industrial 
Arts  Courses.  The  Business  Course,  which  attracts,  on  the 
average,  about  25  per  cent  of  the  school  population,  is  sub- 
divided into  the  clerical  and  secretarial  courses.  Pupils 
who  are  not  recommended  for  the  secretarial  program  requiring 
the  study  of  second-year  typewriting,  bookkeeping,  stenogra- 
phy, and  secretarial  office  practice,  are  permitted  to  elect 
the  clerical  program  consisting  of  second-year  typewriting, 
bookkeeping,  and  the  use  of  office  machines.  All  pupils  begin 
the  business  course  with  the  pre-vocational  study  of  business 
arithmetic  and  first-year  typewriting  in  grade  ten. 

Of  the  105  pupils  comprising  this  particular  study,  there 
are  34  who  are  members  of  the  secretarial  course,  30  of  the 
clerical,  and  41  who  were  members  of  the  pre-vocational 
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business  group  in  grade  ten,  but  non- re  commended  for  grade  ii 

ji 

eleven  because  they  failed  to  achieve  in  grade  ten  a G average  jj 
in  English,  arithmetic,  and  first-year  typewriting.  The  group! 

I 

is  typical  of  business  education  enrollments  in  that  there  is 
a preponderance  of  girls  - 90  girls  and  15  boys.  The  I.  Q. 's, 
established  by  the  Otis  Quick-Scoring  Test  of  Mental  Ability, 
Beta  Porm,^  reveal  a range  of  33,  where  122  is  the  highest 
and  89  the  lowest.  The  mean,  104,  based  on  these  figures. 
Indicates  the  normality  of  the  group  in  intelligence.  Table 
1 represents  the  distribution  of  the  group  on  the  basis  of 
their  Otis  I.  Q.  *s. 

Table  1.  Distribution  of  I.  Q. ' s of  105  Business  Education 
Pupils 


I.  Q. 

Frequency 

120  - 124 

2 

115  - 119 

12 

110  - 114 

17 

105  - 109 

18 

100  - 104 

21 

95  - 99 

18 

90  - 94 

16 

85  - 89 

1 

Number 

105 

Me  an 

104 

SD 

8.45 

Table  2 represents  the  group  on  the  basis  of  their  total 
scores  on  the  Primary  Abilities  Tests. 

Table  2.  Distribution  of  Total  Test  Scores  of  105  Business 
Education  Pupils  on  the  Chicago  Tests  of  Primary 
Mental  Abilities 


Scores 

Frequency 

418-432 

1 

403-417 

2 

388-402 

2 

373-387 

3 

358-372 

3 

343-357 

6 

328-342 

11 

313-327 

8 

298-312 

7 

283-297 

11 

268-282 

8 

253-267 

7 

238-252 

14 

223-237 

4 

208-222 

5 

193-207 

8 

178-192 

5 

Numbe  r 

105 

Mean 

285 

SD 

58.65 

The  range  of  scores  here  is  from  178  to  429,  with  a mean 


score  of  285  and  a SD  of  58.65 
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Correlation  computations  between  the  Otis  I.  Q. ’ s and  the  |j 
total  test  scores  of  the  variable  Indicate  a marked  relation-  I 
ship  of  . 95  ^ .006.  j 

Correlations  between  the  Tests  and  the  Criteria 
A.  Stenography 

The  degree  of  relationship  existing  between  the  test 
measures  and  stenography  criteria  is  illustrated  by  Tables  3 
and  4 . 

Table  3.  Coefficients  of  Correlation,  with  Probable  Errors 
and  Percentages  of  Forecasting  Efficiency,  between 
Scores  on  the  Chicago  Tests  of  Primary  Mental  Abil- 
ities and  Stenography  Achievement  as  Measured  by 
Teachers’  Marks 


Variable 

Criteria 

N 

R 

P.E. 

E 

P.M. A. 

Total  Scores 

Stenography 

Marks 

34 

.40 

.099 

8.3 

P.M.  A. 

V.  Scores 

Stenography 

Marks 

34 

.56 

.08 

17.2 

P.M. A. 

W.  Scores 

Stenography 

Marks 

34 

.31 

.06 

4.9 

P.M. A.  T. 

and 

P.M. A.  V. 

Scores 

Scores 

Stenography 

Marks 

34 

.56 

.08 

17.2 

P.M. A.  V. 

and 

P.M.  A.  W. 

Scores 

Scores 

Stenography 

Marks 

34 

.57 

.08 

17.8 

P.M. A.  V. 

and  Coop. 
C]L  Scores 

Scores 

Eng. 

Stenography 

Marks 

34 

.60 

.08 

20.0 
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Table  4.  Coefficients  of  Correlation,  with  Probable  Errors 
and  Percentages  of  Forecasting  Efficiency,  between 
Scores  on  the  Chicago  Tests  of  Primary  Mental  Abil- 


ities and  Stenography  Achievement  as  Measured  by 
the  Turse-Durost  Shorthand  Achievement  Test  Scores 


Variable 

Criteria 

N 

R 

P.E. 

E 

P.M.  A. 

Total  Scores 

Turse-  Durost 
Test  Scores 

54 

.64 

.07 

23.2 

P.M. A. 

V . S c 0 re  s 

Turse-Durost 
Test  Scores 

54 

.73 

.02 

31.7 

P.M.  A. 

W.  Scores 

Turse-Duros  t 
Test  Scores 

54 

.50 

.09 

13.4 

P.M. A. 

S.  Scores 

Turse-Durost 
Test  Scores 

54 

.34 

.10 

6.0 

P.M. A. 

R.  Scores 

Turse-Durost 
Test  Scores 

54 

.18 

.08 

1.6 

P.M.  A. 

M.  Scores 

Turse -Durost 
Test  Scores 

54 

.24 

.05 

2.9 

P.M. A.  V.  Scores 
and 

P.M. A.  W.  Scores 

Turse-Durost 
Test  Scores 

54 

.74 

.05 

32.7 

P.M. A.  Total 
Scores  and 
P.M. A.  V.  Scores 

Turse-Durost 
Test  Scores 

54 

.77 

.05 

36.2 
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All  correlations  between  the  various  tests  of  the  Primary 
Abilities  Battery  and  shorthand  marks,  it  will  be  noted,  are 
positive,  and  spread  from  the  lowest  "r”  of  .31  between  the 
word-fluency  test  scores  and  shorthand  marks  to  .60,  using  a 
combination  of  the  verbal  scores  of  the  Chicago  Battery  and 
scores  on  the  Cooperative  English  Test  C^,?  versus  the  short- 
hand marks. 

Employing  the  Turse-Durost  Shorthand  Achievement  Test 
scores  as  a criterion,  table  4 points  out  four  marked  rela- 
tionships: (1)  .64  between  the  Primary  Abilities  total  scores 
and  the  Turse-Durost  test  scores;  (2)  .73  betv/een  the  Primary 
Abilities  verbal  scores  and  the  shorthand  test;  (3)  .74  and 
.77,  respectively,  using  three-variable  multiple  correlations 
of  Primary  Abilities  verbal-meaning,  word  fluency,  and  total 
scores  versus  the  Turse-Durost  test  scores. 

These  findings  would  seem  to  indicate  that  the  total 
scores,  the  verbal-meaning,  and  the  word-fluency  scores  and 
combinations  thereof,  of  the  Chicago  Tests  of  Primary  Mental 
Abilities  have  value  as  predictive  measures  of  success  in 
stenography.  A survey  of  the  literature  reveals  that  a good 
intelligence  test,  by  itself,  rarely  yields  prediction  co- 
efficients above  .45  and  .55  and  that  an  intelligence- 
achievement  relationship  can  be  considered  high  if  it  is  .60 
or  20  per  cent  better  than  chance. 
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Crawford  and  Burnham^  state,  "Under  practical  working 
conditions,  a coefficient  of  about  .65  between  grades  and 

' differentially  prognostic  test  scores  may  be  regarded  as  ^ 

|l 

quite  high."  The  three-variable  multiple  correlations,  which 

I '' 

I yielded  coefficients  from  .60  to  .78,  with  forecasting  effi-  j' 

'(  t 

ciency  of  20  per  cent  to  36.2  per  cent  respectively,  substan- 
I tiated  the  findings  of  "prognostic  value"  for  the  simple 

correlations  and  also  indicated  that  the  use  of  a combination 
of  the  tests  tends  to  increase  their  predictive  value  for  the 
selection  of  stenography  pupils. 

B.  Bookkeeping 

The  Primary  Abilities  Tests  as  prognostic  Instruments 
for  success  in  bookkeeping  seem  to  offer  less  promise,  as 
Tables  5 and  6 demonstrate. 

None  of  the  simple  correlations  between  either  the  total 

I 

scores  of  the  tests,  or  scores  on  any  of  the  sub-tests  with 
achievement  in  bookkeeping  as  measured  by  teachers’  marks 
can  be  considered  significant.  Even  the  highest  correlations, 
.36  and  .34,  between  the  scores  of  the  Elv/ell-Fowlkes  Book- 
keeping Achievement  Test  and  the  scores  for  the  total  and  the 
number  tests  of  the  Primary  Mental  Abilities  Tests  Indicate 
but  low  positive  relationships  that  are  of  no  practical 

^ Albert  Beecher  Crawford  and  Paul  Sylvester  Burnham, 
Forecasting  College  Achievement  (New  Haven),  Yale 
University  Press,  1946,  p.  64 
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prognostic  value.  The  best,  .36,  predicts  only  6.7  per  cent 
better  than  chance  while  the  poorest,  .06,  is  no  more  than 
0.2  per  cent  better  than  chance. 
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Table  5.  Coefficients  of  Correlation,  with  Probable  Errors 
and  Percentages  of  Forecasting  Efficiency,  between 
Scores  on  the  Chicago  Tests  of  Primary  Mental 
Abilities  and  Bookkeeping  Achievement  as  Measured 
by  Teachers’  Marks 


Variable 

Criteria 

N 

R 

P.E. 

E 

P.M.A. 

Total  Scores 

Bookkeeping 

Marks 

64 

.18 

.08 

1.6 

P.M.A. 

V.  Scores 

Bookkeeping 

Marks 

64 

.21 

.08 

2.2 

P.M.A. 

W.  Scores 

Bookkeeping 

Marks 

64 

.23 

.08 

2.7 

P.M.A. 

N.  Scores 

Bookkeeping 

Marks 

64 

.14 

.08 

1.0 

P.M.A. 

M.  Scores 

Bookkeeping 

Marks 

64 

.09 

.08 

0.4 

P.M.A. 

S.  Scores 

Bookkeeping 

Marks 

64 

.09 

.08 

0.4 

P.M.A.  N.  Scores 
and 

P.M.A.  V.  Scores 

Bookkeeping 

Marks 

64 

.22 

00 

o 
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2.4 

P.M.A.  N.  Scores 
and 

Arith.  Grades 

Bookkeeping 

Marks 

64 

.39 

.07 
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Table  6.  Coefficients  of  Correlation,  with  Probable  Errors 
and  Percentages  of  Forecasting  Efficiency,  between 
Scores  on  the  Chicago  Tests  of  Primary  Mental  Abil- 
ities and  Bookkeeping  Achievement  as  Measured  by 
Scores  on  the  Elwell-Fowlke s Bookkeeping  Test  2A 


Variable 

Criteria 

N 

R 

P.E. 

E 

P.M.  A. 

Total  Scores 

Elwell-Fowlkes 
Bookkeeping 
Test  Scores 

64 

.34 

.07 

6.0 

P.M.  A. 

V.  Scores 

Elwel 1-Fowlke  s 
Bookkeeping 
Test  Scores 

64 

.34 

.07 

6.0 

P.M.  A. 

N.  Scores 

Elwell-Fowlke  s 
Bookkeeping 
Test  Scores 

64 

.36 

.07 

6.7 

P.M.  A. 

S.  Scores 

Elwell-Fowlkes 
Bookkeeping 
Test  Scores 

64 

. 24 

.07 

2.9 

P.M.  A. 

R.  Scores 

Elwell-Fowlkes 
Bookkeeping 
Test  Scores 

64 

.20 

.07 

2.0 

P.M.  A. 

M.  Scores 

Elwell-Fowlke  s 
Bookkeeping 
Test  Scores 

64 

.06 

.08 

0.2 

P.M. A.  Total 
Scores  and 
P.M. A.  N.  Scores 

Elwell-Fowlkes 
Bookkeeping 
Test  Scores 

64 

.44 

.07 

10.2 

P.M. A.  N.  Scores 
and  P.M. A. 

V.  Scores 

Elwell-Fowlke  s 
Bookkeeping 
Test  Scores 

64 

.42 

.07 

9.2 
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Multiple  correlation  computations,  which  yielded  coeffi- 
cients of  .45  and  .43,  respectively,  by  using  combinations  of 
the  total,  number,  and  verbal -meaning  scores  of  the  variable 
with  the  bookkeeping  test  scores,  raise  the  predictive  value 
of  the  instrument  somewhat  and  give  some  reassurance  for  its 
use  in  guidance,  since  even  with  coefficients  as  low  as  .45 
the  prediction  is  10.7  per  cent  better  than  a guess.  Accord- 
ing to  Bingham,^  "In  a field  so  widely  important  as  this 
(guidance),  it  is  an  achievement  to  increase  the  likelihood 
of  satisfactory  vocational  adjustment  even  a few  per  cent 
over  what  it  would  otherwise  be." 

Since  arithmetic  marks  play  such  an  important  part  in 
the  Nashua  High  School  in  the  selection  of  pupils  for  the 
clerical  course,  relationships  were  also  determined  between 
the  various  tests  of  the  Primary  Mental  Abilities  and  arith- 
metic achievement. 

As  Tables  7 and  8 show,  coefficients  of  correlation 
range  from  a low  of  .07  (a  figure  completely  without  signi- 
ficance) when  the  Primary  Mental  Abilities  verbal  meaning  test 
and  marks  are  employed,  to  a high  of  .52,  employing  the 
Primary  Mental  Abilities  Number  Test  and  the  Los  Angeles 
Diagnostic  Arithmetic  Test.  The  latter  correlation,  being 
14.6  per  cent  better  than  a mere  guess,  suggests  that  the 

1 Walter  Van  Dyke  Bingham,  Aptitudes  and  Aptitude  Testing, 

New  York:  (Harper  and  Brothers ) , 1937,  pt  213-214 
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Number  Test  might  offer  some  help  in  the  selection  of  pupils 
for  the  clerical  course.  ^ 

Table  7.  Coefficients  of  Correlation,  with  Probable  Errors  | 

I 

and  Percentages  of  Forecasting  Efficiency,  between  i 
Scores  on  the  Chicago  Tests  of  Primary  Mental  j 

Abilities  and  Arithmetic  Achievement  as  Measured 
by  Teachers’  Marks 


Variable 

Criteria 

N 

R 

P.E. 

E 

P.M.A. 

Arithmetic 

Total  Scores 

Marks 

65 

.31 

.07 

4.9 

P.M.A. 

Arithmetic 

N.  Scores 

Marks 

65 

.40 

.07 

8.3 

P.M.A. 

Arithme  tic 

R.  Scores 

Marks 

65 

.16 

• 
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00 

1.3 

P.M.A. 

Arithme  tic 

S.  Scores 

Marks 

65 

.20 

.08 

2.0 

P.M.A. 

Arithmetic 

M.  Scores 

Marks 

65 

.10 

.08 

0.5 

P.M.A. 

Arithme  tic 

V.  Scores 

Marks 

65 

.07 

.08 

0.2 

P.M.  A. 

Arithmetic 
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2.7 

' t 

■S'- ^ . '-rra,  • .►  ..  > fciwfcfc.ii>  •'%*»' 


eilqijq  'lo  fiolcfoelcG  erfd-  nl  qlorl  €»fflce  ‘lello  cfdsim  d^eoT  'tecfrrul-T 

.etiiroo  Ijso-^.^ielo  sdcf  ‘ic'l 

e'ro'xaS  ©Idjadoii  rl;ilw  ^noj; JaleTroO  lo  eJrroloIlleoO  .V  eld^T 
neewiJod  , ’^oneioir^S  sfT.t.tseoo'io'l  lo  Be;se^ neo'itH  bna 

l'*'i  lo  OT;jBolfl''j  edcf  no 

bt.-i.oeB0M  RB  dn&nevoidoA  oid-en.'J IiA  bos  eoJJilldA 

biI'ibM  ’ r/i  9d DJB  aT  vd 


••  -- 


a 

. a . I 

a 

M 

Bl^e" IxO 

oldfilnaV 

0 Id'eniddi'':^! 

.A.I.i 

e.'> 

VO. 

15. 

eo 

e:rf‘i3Sf 

eeaooa 

a j:  .tea  (it  In  A 

• ^ • X 

S.8 

VO. 

OA. 

5? 

Eilnai'i 

senoo?/  .'A 

olct  er-ddlnA 

.A.^^.i 

4 

5.1 

‘''0. 

M 

CO 

63 

Bi-In  isM 

8©'.lOOS  .1? 

i 

aid  eia^ld-inA 

.A  ,::.A 

9 

I 

f 

0.2 

30. 

02. 

ea 

8©*1006  .6 

;* 

.old’f'in/'fJ  InA 

A V 

•' 

'1 

G .0 

80. 

OJ. 

3? 

ciInxiM 

canooS  .:•'. 

<1 

< 

oil  etniid  J nA 

. . -i  . . . . ^ 

2.0 

80. 

VO. 

ea 

B9n«.do  .V 

OlCtcad?  IX;'. 

V.S 

80. 

52. 

63 

eilnali 

cenooS  .A' 

Table  8.  Coefficients  of  Correlation,  with  Probable  Errors 
and  Percentages  of  Forecasting  Efficiency,  between 
Scores  on  the  Chicago  Tests  of  Primary  Mental  Abil 
ities  and  Arithmetic  Achievement  As  Measured  by 
Scores  on  the  Los  Angeles  Diagnostic  Arithmetic 
Tests 


Variable 

Criteria 

N 

R 

P.E. 

E 

P.M.A. 

Total  Scores 

Arithme  tic 
Test  Scores 

65 

.45 

.07 

10.7 

P.M.A. 

N.  Scores 

Ari thme  tic 
Test  Scores 

65 

.52 

.06 

14.6 

P.M.A. 

S.  Scores 

Arithmetic 
Test  Scores 

65 

.31 

.07 

4.9 

P.M.A. 

W.  Scores 

Arithmetic 
Test  Scores 

65 

.23 

.08 

2.7 

P.M.A. 

R.  Scores 

Arithme  tic 
Test  Scores 

65 

.10 

.08 

0.5 

P.M.A. 

M.  Scores 

Arithmetic 
Test  Scores 

65 

.08 

.08 

0.3 

P.M.A. 

V.  Scores 

Arithmetic 
Test  Scores 

65 

.08 

.08 

0.3 

None  of  the  other  computed  correlations  with  arithmetic 
criteria  can  be  considered  of  practical  predictive  value. 
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C . Typewriting  ! 

I 

Table  9 makes  clear  that  no  relationships  between  the  j 
Primary  Mental  Abilities  and  typewriting  achievement  signlfl-  | 

I 

cant  enough  for  predictive  purposes  were  found.  Even  the 
highest  multiple  correlation,  .33  (number  and  space  scores 
with  typewriting  marks),  has  only  a forecasting  efficiency 
of  about  5.6  per  cent  better  than  chance. 

Table  9.  Coefficients  of  Correlation,  with  Probable  Errors 
and  Percentages  of  Forecasting  Efficiency,  between 
Scores  on  the  Chicago  Tests  of  Primary  Mental 
Abilities  and  Typewriting  Achievement  as  Measured 
by  Teachers*  Marks 


Variable 

Criteria 

N 

R 

P.E. 

E 

P.M.A. 

Total  Scores 

Typewriting 

Marks 

64 

.19 

.08 

1.8 

P.M.A. 

V.  Scores 

Typewriting 

Marks 

64 

.03 

.08 

0.1 

P.M.A. 

W.  Scores 

Typev/riting 

Marks 

64 

.002 

.08 

0.0 

P.M.A. 

N.  Scores 

Typewriting 

Marks 

64 

.32 

.07 

5.3 

P.M.A. 

S.  Scores 

Typewriting 

Marks 

64 

.17 

.08 

1.5 

P.M.A. 

R,  Scores 

Typewriting 

Marks 

64 

.02 

.08 

0.1 

P.M.A.  N.  Scores 
and 

P.M.A.  S.  Scores 

Typewriting 

Marks 

64 

.33 

.07 

5.6 
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D.  Critical  Ratio  Findincys 

The  results  of  the  critical  ratio  computations  to  deter- 
mine the  ability  of  the  Chicago  Tests  to  differentiate  between 
high  and  low  achievers  in  business  education  are  noted  in 
Tables  10  and  11. 

Table  10.  Distribution  of  Total  Test  Scores  of  28  High 

Achievers  in  Business  Education  Subjects  and  28 
Non-Achie vers , as  Measured  by  Teachers'  Marks 


P.M.  A. 

Total  Scores 

Highest  21% 
Frequency 

Lowest  21%o 
Frequency 

418-432 

1 

403-417 

1 

388-402 

1 

373-387 

0 

358-372 

1 

343-357 

3 

328-342 

2 

2 

313-327 

3 

0 

298-312 

3 

2 

283-297 

4 

1 

268-282 

2 

3 

253-267 

4 

2 

238-252 

2 

5 

223-237 

0 

1 

208-222 

1 

1 

193-207 

0 

7 

178-192 

0 

4 

Number 

28 

28 

Mean 

309 

240 

SD 

50.55 
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From  Table  10  it  can  be  seen  that  the  scores  of  the  28 
highest  ranking  pupils  range  from  219  to  429  with  a mean 
score  of  308.75  and  a SD  of  50.55.  The  total  scores  of  the 
non- achievers  range  from  178  to  341  with  a mean  of  240.19 
and  a SD  of  45. 

Table -11.  Comparison  of  Total  Test  Scores  of  28  High 

Achievers  in  Business  Education  Subjects  and 
28  Non-Achievers,  as  Measured  by  Teachers’ 

Marks 


Variable 

Criteria 

N 

Me  an 

SEm 

SD 

Diff . 

^^diff. 

P.M.  A. 

Total 

Scores 

Business 

Education 

Marks 

28 

309 

9.56 

50.55 

68.56 

12.81  5.35 

28 

240 

8.51 

45 

Table  11  points  out  the  significance  of  the  difference 
between  the  total  test  scores  of  the  high  achievers  and  the 
non- achieve rs . The  mean  score  of  the  28  highest  is  309  and 
the  SD  50.55.  The  mean  score  of  the  28  non-achievers  is  240 
with  a SD  of  45.  The  critical  ratio  is  5.35.  This  is 
statistically  significant,  since  it  is  above  the  3 per  cent 
acceptance  level  for  this  study.  The  chances  are  more  than 
999  in  1,000  that  this  represents  a true  difference. 
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SUMMARY  AND  CONCLUSIONS 


CHAPTER  V 

SUIVIMARY  AND  CONCLUSIONS 
SUMMARY 

The  purpose  of  this  study  was  to  evaluate  statistically 
the  prognostic  qualities  of  the  Chicago  Tests  of  Primary 
Mental  Abilities  for  the  skill  subjects  of  business  educa- 
tion, and  to  attempt  to  answer  the  follov^ing  specific  ques- 
tions : 

(1)  ^Nhat  degree  of  relationship,  if  any,  exists  between 
scores  on  the  Tests  of  the  Primary  Mental  Abilities 
and  pupil  achievement  in  stenography,  bookkeeping, 
and  typewriting  as  measured  by  teachers’  marks? 

(2)  What  is  the  degree  of  relationship,  if  any,  between 
scores  on  the  Chicago  Tests  and  pupil  achievement 
in  stenography,  bookkeeping,  and  typewriting,  as 
measured  by  scores  on  end- of- the -year  subject- 
achievement  tests? 

(3)  To  what  extent,  if  any,  do  the  total  scores  on  the 
Chicago  Tests  differentiate  significantly  between 
high  and  low  achievers  in  business  education  using 
teachers’  marks  as  the  criterion? 

It  was  a basic  assumption  in  the  experiment  that 
achievement,  as  measured  by  marks  and  scores  on  achievement 
tests,  is  reliable,  and  that  the  administration  of  the  tests 
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in  November  rather  than  in  September  would  not  affect  the 
validity  of  the  findings. 

The  study  included  105  pupils  enrolled  in  the  pre- 
vocational  business  education  subjects  at  the  Nashua  Senior 
High  School,  Nashua,  New  Hampshire,  in  the  year  1946-1947. 
Sixty-four  of  these  pupils  were  recommended  for  the  vocation- 
al business  course  in  grade  eleven,  and  forty-one  were  not 
recommended. 

The  tests  were  administered  and  scored  in  November, 

1947.  Correlations  were  computed  between  total  and  sub-test 
scores  of  the  variable  and  the  criteria  (teachers’  marks  and 
achievement  test  scores) . 

A test  of  significance  was  applied  in  an  attempt  to 
determine  to  what  degree  the  total  scores  of  the  battery 
differentiated  between  high  and  low  achievers  in  business 
education.  A critical  ratio  of  3.00  or  better  in  this  study 
was  considered  as  significant. 

CONCLUSIONS 


An  analysis  of  the  findings  revealed: 

(1)  The  computed  correlations  between  the  total,  verbal- 
meaning, and  word-fluency  scores  of  the  Primary  Mental 
Abilities  Tests  and  shorthand  achievement,  as  measured  by 
teachers’  marks  and  subject  achievement  test  scores,  seemed 
to  present  promise  for  the  use  of  these  tests  as  predictive 
measures  of  success  in  shorthand.  Coefficients  ranged  from 
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.31  _+  .06^  with  a forecasting  efficiency  of  4.9^  to  ,77  .05 

with  a forecasting  efficiency  of  36.2  per  cent.  Keeping  in 
mind  that  aptitude  authorities  seem  to  agree  that  combined 
tests  correlating  .56  to  .60  with  true  criterion  measures 
have  prognostic  value,  the  percentages  of  forecasting  effi- 
ciency yielded  by  the  above  correlations  are  no  small  advan- 
tage in  the  prediction  of  success  or  failure  in  vocational 
business  subjects.  Therefore,  it  seems  reasonable  to  conclude 
that  if  some  selection  for  the  secretarial  course  is  to  take 
place,  these  data  offer  a far  better  basis  for  selection  than 
does  mere  chance. 

The  use  of  the  tests  for  prediction  of  success  in  book- 
keeping seems  less  reliable,  but  again  as  previously  stated, 
coefficients  of  .43  .07  and  ,45  .07  with  prediction  effi- 

ciency of  9.7  per  cent  and  10.7  per  cent  better  than  chance, 
are  distinctly  better  for  guidance  purposes  than  a guess. 

The  Chicago  Tests  for  use  as  predictive  Instruments  for 
success  in  typewriting  seem  to  be  of  no  practical  value. 

The  computed  correlations  ranging  from  .002  _+  .08  to  . 33  _+ 

.07  with  predictive  efficiency  of  0 to  5. 6_,  respectively,  were 
all  of  a low  nature,  showing  at  best  but  a slight  positive 
tendency.  Very  apparently  this  variable  does  not  locate  the 
factor  or  factors  responsible  for  success  or  failure  in  that 
subject. 

(2)  The  critical  ratio  finding  of  5.4,  which  is 
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significantly  above  the  ,26  per  cent  level  of  significance 
accepted  for  this  study,  suggests  that  the  total  scores  of 
the  Chicago  battery  have  predictive  power  to  differentiate 
between  high  and  low  achievers.  lupils  who  achieved  high 
total  scores  on  the  battery  would  be  likely,  it  seems  reason- 
able to  conclude,  to  be  high  achievers  in  the  skill  business 
subjects,  while  those  who  had  low  scores  would  be  likely  to 
be  among  the  failures  or  low  achievers. 

In  computing  the  critical  ratio  it  was  noted  that  23  of 
the  30  pupils  not  recommended  for  the  vocational  business 
curriculum  in  grade  eleven  had  total  Primary  Mental  Abilities 
scores  of  283  (mean  285)  or  less,  while  only  7 of  the  30 
high-achieving  secretarial  course  and  8 of  the  high- achieving 
clerical  course  pupils  fell  into  this  category.  It  was  also 
noted  that  18  of  the  high-achieving  secretarial  and  16  of  the 
clerical  course  pupils  attained  a Primary  Abilities  total 
score  of  300  and  over,  while  only  4 of  the  non- recommended 
pupils  attained  this  level. 

(3)  The  varying  individual  scores  of  the  group  on  the 
different  tests  of  the  battery  suggest  that  the  Chicago  Tests 
do  have,  as  their  authors  claim,  some  diagnostic  value.  The 
results  obtained  in  this  study  reveal  certain  variations  in 
pupil  strengths  and  weaknesses  in  the  different  primary  men- 
tal abilities  that  are  substantiated  by  pupil  achievement, 
or  lack  of  achievement,  in  corresponding  subject  areas. 
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Pupil  47  (Ref.  General  Purpose  Table),  for  example,  with  an 
Otis  I.  Q.  of  108,  wished  to  elect  the  secretarial  course  in 
grade  eleven  and  was  permitted  to  do  so  because  of  her  par- 
ents’ insistence  that  since  she  had  attained  a grade  of  C in 
her  pre -vocational  subjects  she  had  conformed  to  regulations 

for  entrance  to  the  secretarial  course.  Her  C,  however,  was 

« 

only  74,  the  lowest  numerical  C possible.  All  of  this  girl’s 

scores  on  the  Chicago  Tests,  as  the  table  indicates,  were 

below  the  mean  for  the  group.  These  scores  corresponded  to 

her  scores  on  the  Cooperative  English  Reading  Comprehension 

Test  Cl  score^  Barrett-Ryan-Schrammel  English 

48  mean 

Usage  Test  (Z^  score) ^ which  were  also  below  the  mean  for  her 
83  mean 

group.  In  grade  11  her  grades  in  stenography  hovered  between 
60  and  65  with  a final  "gift”  of  a passing  mark  of  65.  She 
"passed"  the  bookkeeping  course  with  a grade  of  70,  just 
five  points  above  the  passing  grade  of  65.  On  the  Turse- 
Durost  shorthand  achievement  test,  she  attained  one  of  the 
lowest  scores  of  the  group.  Her  score  on  the  Elwell-Fowlkes 
Bookkeeping  Test  was  the  lowest  for  the  group. 

In  spite  of  the  fact  that  this  girl  has  attained  passing 
marks  in  the  skill  business  subjects  of  grade  11,  she  is  not 
employable  material.  Had  the  Chicago  Tests  been  administered 
at  the  end  of  grade  10,  the  results  of  these  tests,  along  with 
other  evidence,  might  have  guided  her,  with  her  parents’  con- 
sent, to  a curriculum  in  which  she  could  have  found  success. 
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Limitations  of  the  Study 


The  following  limitations  of  the  study  are  noted: 

(1)  The  results  of  the  Chicago  Tests  would  be  more  use- 
ful if  the  tests  were  administered  at  the  end  of  grade  ten. 

(2)  The  size  of  the  sampling  is  relatively  small. 

(3)  The  study  does  not  take  into  consideration  factors 
of  personality,  health,  and  home  and  financial  conditions, 
which  admittedly  influence  scholastic  achievement. 

(4)  Comparisons  between  the  correlations  found  in  this 
study  and  those  reported  in  other  studies  were  impossible, 
as  no  study  was  found  at  the  secondary  level  which  investi- 
gated the  prognostic  value  of  the  Primary  Abilities  Tests  in 
the  prediction  of  success  in  the  skill  business  subjects. 

Recommendations  for  Further  Study 

Significant  areas  for  future  study  Include: 

(1)  A study  of  office  workers  who  were  permitted  in 
secondary  school  to  major  in  accounting  and  calculating 
machines  without  electing  typewriting  as  a vocational  sub- 
ject. Such  a study  should  be  valuable  for  schools  in  New 
Hampshire  operating  under  a state  program  of  two  required 
years  of  typewriting  for  the  business  curriculum.  The 
writer's  study  revealed  a number  of  pupils  with  good  I.  Q. ' s 
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and  high  scores  on  the  Chicago  Tests  who  were  not  recommended 

[I 

for  the  vocational  business  course  in  grade  eleven  because  of  ,| 

:i 

lack  of  aptitude  for  typewriting. 

(2)  A study  of  the  relationship  existing  between  per- 
sonality traits  and  success  in  the  vocational  business  course. 

(3)  A study  of  the  relationship  between  hearing  and  sight 
capacity  to  stenography  achievement. 

(4)  Further  study  of  the  function  of  motor  ability  in 
typewriting  success. 

(5)  A study  of  the  relationship  existing  between  the 
Chicago  Tests  of  Primary  Mental  Abilities  and  scholastic 
achievement  in  secondary  subjects  other  than  business. 
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APPENDIX  A 


GENERAL  PURPOSE  TABLE 

DISTRIBUTION  SCORES  OP  TOTAL  GROUP  ON  THE  CHICAGO 
TESTS  OF  PRIMARY  MENTAL  ABILITIES 
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No. 
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S 

W 
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N 

Total 
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67 

68 

5 

45 

10 

12 
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2 

87 

62 

85 

64 

26 

5 

329 

3 

36 

52 

34 

38 

20 

4 

184 

4 

66 

92 

73 

81 

43 

19 

374 

5 

69 

74 

76 

47 

35 

6 

307 

6 

114 

70 

20 

88 

24 

9 

325 

7 

112 

56 

38 

51 

21 

5 

283 

8 

87 

75 

85 

84 

37 

15 

383 

9 

60 

76 

53 

46 

31 

6 

272 

10 

107 

62 

44 

64 

48 

10 

335 

11 

118 

81 

40 

53 

37 

12 

341 

12 

112 

82 

75 

77 

33 

10 

389 

13 

65 

59 

34 

47 

31 

10 

246 

14 

121 

79 

89 

81 

34 

10 

414 

15 

94 

84 

72 

61 

27 

12 

350 

16 

85 

44 
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GENERAL  PURPOSE  TABLE 


(Continued) 


Pupil 

No. 

N 

V 

S 

V‘/ 

R 

N 

Total 

19 

80 

59 

43 

36 

33 

9 

260 

20 

99 

69 

26 

40 

16 

10 

260 

21 

96 

88 

41 

63 

37 

13 

338 

22 

72 

51 

31 

90 

35 

10 

289 

23 

84 

78 

60 

73 

37 

19 

351 

24 

108 

66 

63 

63 

37 

9 

346 

25 

83 

50 

0 

39 

23 

14 

209 

26 

90 

73 

0 

46 

32 

3 

244 

27 

74 

77 

0 

59 

23 

12 

246 

28 

80 

53 

51 

57 

33 

12 

286 

29 

109 

40 

15 

52 

28 

9 

253 

30 

74 

49 

0 

50 

18 

4 

195 

31 

65 

72 

8 

37 

27 

12 

210 

32 

66 

67 

15 

45 

21 

6 

220 

33 

72 

66 

24 

60 

45 

7 

244 

34 

97 

72 

61 

70 

43 

19 

362 

35 

100 

47 

17 

34 

18 

11 

207 

36 

90 

87 

32 

69 

39 

17 

334 

37 

101 

75 

30 

52 

44 

16 

318 

38 

97 

59 

26 

60 

26 

11 

279 

39 

89 

79 

39 

56 

26 

18 

307 

GENERAL  PURPOSE  TABLE 


( Continued) 


Pupil 

No. 

N 

V 

S 

V/ 

R 

N 

Total 

40 

105 

50 

20 

73 

32 

10 

290 

41 

76 

70 

39 

58 

30 

8 

281 

42 

95 

81 

12 

75 

24 

15 

302 

43 

77 

75 

65 

54 

71 

13 

355 

44 

46 

87 

32 

54 

29 

13 

261 

45 

50 

79 

27 

45 

27 

9 

237 

46 

81 

87 

63 

76 

44 

14 

365 

47 

65 

40 

32 

34 

27 

10 

208 

48 

86 

51 

18 

44 

23 

9 

231 

49 

80 

93 

68 

72 

46 

15 

374 

50 

97 

73 

74 

56 

47 

13 

360 

51 

112 

53 

51 

46 

17 

7 

286 

52 

63 

67 

69 

85 

21 

21 

325 

53 

59 

63 

0 

62 

22 

13 

219 

54 

98 

72 

64 

50 

35 

12 
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55 

100 

83 

75 

37 

32 

13 

340 

56 

78 

57 

26 

42 

27 

9 

239 

58 

71 

79 

0 

61 

27 

7 

245 

59 

74 

45 

19 

54 

42 

11 

245 

60 

104 

75 

35 

52 

36 

12 

314 

61 

69 

66 

39 

51 

15 

8 

248 

GENERAL  PURPOSE  TABLE 
( Continued) 

1 

j 

i 

1 

1 

Pupil 

No. 

N 

V 

S 

W 

R 

N 

Total 

62 

35 

46 

33 

35 

27 

7 

183 

1 

1 

1 

63 

85 

82 

61 

56 

45 

12 

341 

64 

107 

69 

18 

50 

35 

12 

291 

65 

99 

77 

46 

77 

36 

10 

345 

66 

104 

78 

90 

99 

41 

17 

429 

67 

114 

54 

42 

72 

24 

9 

315 

68 

80 

60 

45 

59 

26 

19 

289 

69 

72 

82 

1 

53 

54 

18 

280 

70 

67 

72 

32 

45 

41 

15 

272 

71 

69 

74 

61 

48 

32 

19 

303 

72 

68 

48 

10 

39 

31 

5 

201 

73 

112 

81 

22 

51 

22 

6 

294 

74 

80 

65 

63 

77 

43 

14 

342 

75 

80 

74 

55 

74 

38 

12 

333 

76 

111 

90 

38 

100 

52 

17 

408 

77 

61 

42 

0 

45 

29 

10 

187 

78 

67 

81 

61 

70 

29 

7 

315 

79 

84 

33 

3 

45 

30 

12 

207 

80 

119 

53 

9 

53 

24 

5 

263 

81 

47 

81 

48 

71 

39 

13 

299 

82 

33 

52 

24 

38 

26 

13 

186 

GENHIRAL  PURPOSE  TABLE 


( Continued) 


Pupil 

No. 

N 

V 

S 

W 

R 

N 

Total 

83 

76 

82 

0 

51 

33 

18 

260 

84 

92 

40 

9 

57 

36 

9 

243 

85 

122 

86 

24 

75 

23 

13 

343 

86 

84 

56 

57 

64 

37 

7 

305 

87 

72 

77 

15 

33 

28 

6 

231 

88 

70 

76 

0 

69 

19 

10 

244 

89 

121 

75 

38 

48 

25 

6 

313 

90 

30 

82 

53 

68 

26 

10 

269 

91 

42 

58 

15 

48 

31 

12 

206 

92 

120 

66 

10 

73 

28 

3 

300 

93 

69 

52 

8 

50 

33 

7 

219 

94 

84 

74 

-3 

60 

9 

11 

235 

95 

46 

50 

61 

54 

27 

11 

249 

96 

87 

68 

58 

64 

30 

14 

321 

97 

103 

84 

86 

66 

41 

20 

400 

98 

64 

31 

28 

53 

18 

7 

201 

99 

78 

68 

24 

54 

36 

11 

271 

100 

50 

61 

47 

66 

47 

1 

282 

101 

62 

36 

8 

53 

10 

9 

178 

102 

93 

69 

28 

61 

24 

16 

291 

GENERAL  PURPOSE  TABLE 


(Concluded) 


Pupil 

No. 

N 

V 

S 

W 

R 

N 

Total 

103 

78 

64 

77 

64 

38 

19 

340 

104 

42 

68 

29 

30 

20 

10 

199 

105 

69 

32 

8 

50 

33 

7 

219 

APPENDIX  B 


ACHIEVEMENT  TEST  SCORES 

DISTRIBUTION  OP  SCORES  OP  THE  VOCATIONAL  BUSINESS 
EDUCATION  GROUP  ON  (1)  THE  LOS  ANGELES  ARITHMtSTIC 
TEST,  (2)  THE  ELWELL-POWLKES  BOOKKEEPING  TEST, 

(3)  THE  TURSE-DUROST  SHORTHAND  ACHIEVEMENT  TEST 


Pupil 

No. 

Arithrae  tic 
Test 

Bookkeeping 

Test 

Shorthand 

Test 

1 

130 

62.5 

150 

2 

109 

61.5 

94 

3 

161 

60.5 

4 

133 

59 

110 

5 

144 

58 

129 

6 

143 

57.5 

131 

7 

143 

56.5 

124 

8 

109 

56 

9 

100 

53.5 

103 

10 

133 

53 

11 

130 

51 

103 

12 

142 

50 

85 

13 

113 

49 

14 

139 

48.5 

15 

97 

47.5 

16 

130 

47.5 

17 
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Pupil 

No. 

Arithmetic 

Test 

Bookkeeping 
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PRACTICE 


EXERCISES 


ADDITION 


Below  are  two  columns  of  numbers  which  have  been  added.  Add  the  numbers  for  yourself 
to  see  if  the  answers  are  correct. 


16 

42 

38 

61 

_83 

99 

176 

Right 

== 

Wrong  . 

The  first  answer  is  right  so  the  space  in  the  R row  is  marked.  The  second  answer  is  wrong 
so  the  space  in  the  W row  is  marked. 


Check  the  sums  of  the  columns  below.  If  the  answer  is  right,  mark  the  space  in  the  R row. 
If  the  answer  is  wrong,  mark  the  space  in  the  W row. 
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Right 

Wrong 


STOP  HERE.  WAIT  FOR  FURTHER  INSTRUCTIONS  FROM  THE  EXAMINER 


PRACTICE 


EXERCISES 


MULTIPLICATION 

Below  are  two  multiplication  problems.  Multiply  the  numbers  for  yourself  to  see  if  the 
answers  are  correct. 
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166 

Right 

\Nrong 

— 

The  first  answer  is  right  so  the  space  in  the  R row  is  marked.  The  second  answer  is  wrong 
so  the  space  in  the  W row  is  marked. 


Check  the  answers  in  the  problems  below.  If  the  answer  is  right,  mark  the  space  in  the  R 
row.  If  the  answer  is  wrong,  mark  the  space  in  the  W row. 


Right 

'Wrong 


57 

46 

29 

6 

_8 

_7 

342 

358 

193 

STOP  HERE.  WAIT  FOR  FURTHER  INSTRUCTIONS  FROM  THE  EXAMINER 


Add  each  column.  If  the  sum 

is  right,  mark  the  space  in  the  NUMBER  ABILITY  I ADDITION 

R row.  If  the  sum  is  wrong,  J 

mark  the  space  in  the  W row  ^ 
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STOP  HERE 


If  the  answer  is  right,  mark  ^ 

the  space  in  the  R row^  the  NUMBER  ABILITY  MULTIPLICATION 

answer  is  wrong,  mark  the 
space  in  the  W row. 
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EXERCISES 


VOCABULARY 

The  first  word  in  the  following  line  is  “big.” 


big 

ill 

large 

down . 

sour 

• 

One  of  the  other  words  means  the  same  as  “big.”  The  word  “large”  has  been  marked 
because  it  means  the  same  as  “big.” 


The  first  word  in  the  following  line  is  “ancient.”  Mark  one  of  the  other  words  that  means 
the  same  as  “ancient.” 


ancient 

dry 

long 

happy 

old 

You  should  have  marked  “old”  because  it  means  the  same  as  “ancient.” 


In  each  of  the  following  lines  mark  the  word  that  means  the  same  as  the  first  word. 


quiet 

blue 

still 

tense 

watery 

safe 

secure 

loyal 

passive 

^ung 

brave 

hot 

cooked 

red 

courageous 

STOP  HERE.  WAIT  FOR  FURTHER  INSTRUCTIONS  FROM  THE  EXAMINER 


practice  exercises 

1 

COMPLETION 

Read  the  definition  below.  Think  of  the  word  which  fits  the  definition.  The  first  letter  of  the 
word  is  in  the  row  of  letters  under  the  definition. 


The  first  meal  of  the  day. 

A=  C=  D=  E = 


The  word  is  “Breakfast."  “B"  is  marked  because  it  is  the  first  letter  of  the  word  “Breakfast.” 
Do  the  following  example: 


A place  or  building  for  athletic  exercises. 
D=  G=  H=  T=  V= 


The  word  is  “Gymnasium.”  You  should  have  marked  “G”  because  it  is  the  first  letter  of  the 
word  “Gymnasium.” 

Do  the  following  examples  in  the  same  way: 


The  red  fluid  which  circulates  in  the  veins  and  arteries 
of  man. 

B=  C=  D=  F=  G = 

A one-cent  piece  made  of  copper. 

A=  B=  E=  H=  P= 

A small  or  portable  bed,  as  of  canvas  stretched  on  a 
frame. 

A=  C=  G=  N=  T= 


STOP  H£P£.  WAIT  FOR  FURTHER  INSTRUCTIONS  FROM  THE  EXAMINER 


In  each  row  of  five  words  be-  ^ 

low,  mark  the  word  which  VERBAL  MEANING  ABILITY  > V VOCABULARY 

means  the  same  as  the  first  J 

word  in  that  row. 


(A 

CO 

0> 


b *2  cj  y 

ci  ! * ; j ^ 1 ! ^ ! j *•  *• 

« «:i  of  : 2 5" 

-O"  jj"  o."  b‘ 


^ — 
•S  «* 


.31 


.a  3 


•S  3 3 

Co.  £ .9 

u-  ^ ^ o 
’a  « W)  *s  3 

8 S .S  S S 


St  1 

S.  g„  -o, 


« 2 « 2 b: 

..  ft.,  c ^ o.. 


'O  o 


•mH 

c3 

d 

£ 

3 

pd 

& 

n 

3 

pbfi 

.2 

£ 

3 

3 

"a 

‘5 : 

03 : 

: wi :; 

1 O;: 

. 

a- 

d<ii 

3" 

|3i.. 

. y .. 
: ii  :i 

: -o : 

1 d 
: C 

;;  3i 


p2 

3 

.a 

4-» 

c 

d 

3 

.£2 

o 

_ H 
d ’« 

.2 

V* 

O " 

.3i 

4-*  • 

3 

d ■ 

O 

. . 

E.. 

4-P  I 

X ii 

03 : 

oi 

: OO ; 

2ii  -C 

’fti 

3 

a; 

y . 

: 

X"  o 

3 C 

a s 
p Si 

5::  2"  o 

o .;  a 
oi!  a:;  ,2 


d 

3 

bC 

3 

> 


o 

.2 

3 

p3 

bO 

C 

s 

o 

*3 

>1 

3 

X 

X 

3 

>.4 

d 

,g 

3 

3 

p3 

d 

>-) 

o* 

y 

>p 

O 

y 

”3 

3 

93 

• . 

IS 

^ . 

c 

3 

c 

3 

.a 

93  p 

’Ei 

3 ■; 

'^ii 

• 

CO : 

a: 

u : 

93 : 
' 

*3  i 
>• 

CO  : 
u • 

3 " 
»-• :: 
4->  " 

: 

di 

O: 
! X! 

•b  i 

d ' 

'C 

a 

r3  d)  C 

§ O 'C  -Bf  2 

3 5j  2 rc 

y " ».<••  tS"  ^i! 


d 6 *3 
2 y *3  « 

.S  a ^ C 

c -3  :c  I 


•5  « o.  E d 

S;;  C;:  g;;  §::  n 
fli  ;T  w r;  .3  ::  c O 

MH  • O M " d ••  O 


2 d *j  3 ^ 

0)  ,2J  c c d 

;3  S .3  .5  5 

4)  iC  ’S  .5  ” 

V V .3  Q « 

,s  d > d b£ 


d 


+-  d 

0)  y *5 

2 c c ^ 

V ’5  S •“ 

* 2?  4>  > 


bO  d d 


2 d 


a 

W 

U 

3 

. «-i . 

: 3 : 

t^ii 

.«-> .. 

X ii 

: ft: 

3 :: 

3 

d 

C; 

3 ; 

yi 


d 

.P  o 
a u 

3;;  di 
3 ;:  C ! 


3 

U 


Si 


.dl 

Oi 


d 

3 


JQ 

3 

>1 

O 


O.' 
0) : 
d ' 


h 3 

O .a 


3 Xt 
a 3 

5 . 

O; 


O 1 


O.: 


3 ‘ 


3 

3 

ti 

2 3 

B..  3, 


Bii  21 

•fx  **  ' 


V 

•s 

c/3 

d d 

Q)  3 
Q.  ^ 

.3  ’C 

d;:  -E;:  >*: 


C :;  3 j3 

.5"  a - 


CO  • 


d d 

,a  S ? pS 
M '5  o y 


s 

c 

3 

d 


2ii  dii  ’oil  fill  bp 

.p"  d"  U"  3"  3>< 


.2 

d 

X 

3 

3 

a 

be 

4-*  ^ 

• .5  • 

. d.. 

j *3  j; 

i *C  i 

i ‘Cii 

1 u) . 

1 tkO! 

. pp., .. 

tt 

p 


« 1 3 

« > >>  2>  .O 

CQ  ,,  4^  . 

03;; 


S"  5::  >1 

S"  §' 


d 

3 


X 

CO 

0 

d 

•4-* 

CO 

d 

d 

d 

5 

*S 

^ . 

. cx. 

r£ 

c 

p2 

S : 

i ^ :: 

; ^ 

; 93 ;; 

'0 

d • 

: 73: 

' * 

, , . 

3 

3 


d 

3 O 

'2..  E, 

;;  d :;  y ::  m " 3 

!!  ?!  ;*  !i  ^ 


3 

3 

4^ 

3 

d 

p3 

.2 

c 

0 

'0 

> 

3 

d 

%-• 

y 

3 

«*-. 

3 

d 

b£ 

*-d 

c 

9> 

CO 

*3 

"3 

a 

0> 

3 

3 

d 

0 

3 

3 

(0 

E 

• ^ 

c 

3 

d 

> 

4) 

d 

3 

X 

d 

3 ii 
>.3  3 

E oJ  O 

•-«  O « 


3 

4J 

3 

Wi 

3 

d 

O 

Eii 


3 

d 

3 

0 

V. 

0 

pppp 

X 

3 

d 

3 

4-> 

1 

”3 

3 

>• 

•s 

3 

3 
.» . 

3 

d 

0 

’d 

d 

3 

S-i 

a 

*s 

M 

3 

e 

W); 

> i' 

. 4.4 

i d: 
: d: 

. y . 
1 X: 
: 3: 

. d .. 

: CO  M 

: d:: 

X . 

*3  1 

; 3- 
. 3 : 

: 3: 

l.2il  III 

. 3.. 

•■d:: 

d :: 

CO  •• 

d 

0 

d 

d 

3 

3 

O': 


.d 
3 3 

3::  3 

E 


*1 

E 

E 
0^ : 

Eii  ^\ 


bC 


C 
bt 

S -S  12 

4^  ••  im  ^ ■ 

b ::  o g ; 

«H  " V4  " > ' 


3 

p < 

a 

3 

y 

3 ; 

3 : 

3 • 


C 

3 

|P4 

O 
C : 
bOi 


3 M 


pd 

3 


3 

.a 

d 
3 : 

»H  ■ 


pQ 

E; 


3 

3 


pd  3 

Eli  §1 

3"  «S' 


a 0 
P fc 

CO 

0) 

-2 

d 

3 

E 

d ..  u.. 
« ::  3 : 

d"  d; 

• 4-»  . 

! ^co : 

i iH’ii 
: ’C  ii 

i 'C  i 

: ft; 

d 

3 

pd 

'2  tJ 

”3,.  2..  2, 
cT;i  *r ::  .2: 
33"  d' 


^ t 

d - 

3 
3 
O’ 

3 
l-i 


U 

*P 


0 

CO 

3 

3 

4^ 

d 

morn 

CO 

4) 

X 

4-* 

y 

*d 

X 

E 

d 

>•  U-4  •• 

1:  »3 :: 

angry 

helpfu 

3 

a 

: d . 

! X i' 

i CO  . 

3 

3 

3 

: d: 

i X i 

3 

+-• 

: .2  ii 
i ^Sii 

seriou! 

4> 

CJ 

! u : 

i 0: 

, ^ 1 

4-i 

3 

3 

i 

i ^5 

.a  fl> 

-S  .ti 
w ..  33  . 

O;;  o: 
jC"  a! 


>» 

E 

o 

pO: 

’bii 


d 

3 

3 

c : 

3 : 


•2ii  ^ 


3 

d 

2 >« 
P +.» 

c ..  3 . 

3::  3; 

pC"  pCi 


Ui 

4-  O 

3:: 
P::  C:; 


>>  ^ 

"C  .2 

3 ..  >.,.  d • 

2ii  Sii  <«i 

>».:  bC"  ii : 


,2 

3 

pS: 

3 

3 

X 

.2 

*3 

d 

3 

c 

d 

4-> 

‘C . 

. a., 

, y 

3 : 

: x:: 

; 0 

>'• 

; 3: 

1 d 

d 

p«  3 E 
d «0  3 

3 ■■  o " 3 ■ 
Oi:  »-;i  pd; 
d"  O"  3- 


3 
3 
3 ; 
y ! 


s 

O 

3 

.s 

’■C 

c. 

O; 

y • 


d pd  >.  .2 

•>i!  l-i  2::  oil  3i: 

33"  ,2"  d"  pC"  C: 


o " "C"  .S 

-2"  d;:  P 
t>::  O"  +3 


3 d 

.2 

pd  IS 

h .«  c 
^ ii'yii  .2^; 
d :i  d ::  d : 


d c 

§ « 

Wi  ;:  pP  : 


O : 


3 

£ 

3 

pd ; 
3 ' 


>. 

■*-> 

”3 
3 : 

^i; 


3 pS* 


3 

t-l ' 

3 

d • 


^..-5 

3 ;:  *3 

C"42 


d 

3 

■*-> 

3 

pd 

p2 . 

”3  i 

y • 


3 

3 > 

dj!  3;: 
d >1  ; 
O"  bC" 


t 

o 


3 
d 
3:::S:i 
p2ii  a- 


pd 

3 .. 


d 
d 

1 *3  g I 

O'  3 3 


.3  y 


& 

3 

E 

o 

-4~> 

3 

3 

y 


d 

’3 

C 


p3 

d 


d 

3 

t: 

3 

3 

»§ 


d 

3 

4-> 

d 

3 

d 

o 

u 


d 

3 

bc 

3 

Wi 

d 

3 


3 

d 

3 

pd 


>. 

d 

’o 

S 


bO 

d 

‘a 

3 

3 


3 

.2 

d 


3 

pd 

3 


O d 

pd  p 

o pb 

3 d 


d 

a 

*3 

3 

4pI 

”3 

d 

3 

d 

3 

3 

0 

4^ 

d 

4-* 

CO 

>1 

3 

d 

d 

3 

bo 

*Si 

"C 

0 

> 

0 

d 

E 

JS 

(j 

*S 

3 

E 

3 

■4-t 

3 

>. 

3 


d 

3 

3 

bo 


0^ 


Z H 

C 

n3 

C 

I!  ii 


« .5 

"E  “>  ^ O 

< < 


3 >-  . ^ 

CO 

V-I 

0^ 


s 


•; 

•; 

t-i 

!! 

* 

i! 

o 

** 

>\ 

*' 

*‘ 

4-» 

*c 

C3 

o 

QC 

y 

c. 

z 

rG 

U 

O 

>-i 

ii 

o 

ii 

II 

• 

o 

U. 

CO 

Z 

O 

c 

<4-1 

u. 

CO 

o 

3 

■4-* 

.2 

t-> 

>* 

CO 

+j 

y 

.» 

1. 

c 

"<n 

y 

t! 

cj 

II 

O 

T3 

«*' 

(0 

a 

3 

M-l 

o 

Q 

15 

C5 

X 

O 

— J 

S 

o 

y 

Q 

c 

o 

O 

j; 

o 

;; 

_y 

x; 

•• 

" 

’tn 

3 

y 

< 

0) 

ca 

y 

Q 

s 

u 

JZ 

G 

3 

H 

O 

o 

< 

0:; 


>. 

« 

J2 

O 

<*-< 

c 

o 

Ui 

W) 


tn 

<a 

l-l 

U) 

iJ 


1 


O 


O.  ;; 

<U  ■ 

<n 

C3 

(/> 

)-<  :: 
<U  j; 
> •• 

8 <j 


& 

x; 


C3 

O 

y 

V 

H 


JZ 

bfi 


Wi 

Q. 

3 


> 

3 

rt 

u 

w 

"wi 

y 

+-I 

.s 

'5 

a 


(D 


$ 

— 

o 

Z) 

y 

> 

Q 

> 

Uj 

I 

> 

y 

Q. 

• J 

I-H 

o 

It 

ii 

;: 

'y 

h- 

(/) 

I 

>4-* 

u. 

a 

y 

!E 

</) 

u 

o 

4-> 

3 

:: 

IH 

<o 

«4-l 

o 

II 

;: 

^2 

*• 

u 

•' 

•* 

r- 

*' 

a. 

«4-4 

o 

U 

>> 

UJ 

X 

? 

-J 

ti 

3 

o 

-t-> 

3 

[u 

o 

4~» 

c 

y 

3 

O 

*S 

G 

O 

li 

15 

3 

E 

y 

U-I 

3 

C/5 

V-» 

Q 

T3 

CQ 

u. 

'a 

Q 

"y 

O 

Cl 

U 

t/3 

3 

tJC 

Q 

;-l 

o 

c 

>* 

o 

<4-1 

o 

y 

> 

o 

o 

> 

ii 

rs 

’3 

«-T< 

.2 

'a 

ii 

X 

<u 

r* 

U 

V 

x: 

< 

m 

y 

r-* 

< 

hJ 

H 

H 

< 

H 

ti 


> 

Q. 

z 

0. 

(f) 

H 

3 

u. 

y 

3 

4-> 

W 

H 

j; 

4J 

o 

o 

Vt-I 

3 

y 

> 

y 

:e 

e) 

0) 

(J 

“1 

CC 

y 

3 

O 

Ol 

33 

3 

3 

UJ 

W 

_3 

IE 

0 

G 

3 

/ 

0 

O 

0 

1-4 

;; 

E 

G 

CO 

\i 

I! 

I! 

3 

3 

tc 

j; 

U-( 

;; 

jn 

•} 

JJ 

[3 

y 

X 

y 

a 

o 

Vh 

U. 

-C 

4-4 

3 

C 

£ 

Ul 

x: 

■c 

3 

y 

o 

X 

VI-I 

"n 

'y 

y 

a 

C/3 

y 

0 

y 

4-> 

y 

32 

u 

!s 

5 

pO 

0 

0 

y 

■$ 

C3 

ii 

y 

X 

4-> 

tn 

o 

o 

o 

u 

ii 

a 

3 

>> 

3 

S-I 

0 

Vt^ 

11 

o 

U) 

c 

U 

o 

Vm 

o 

UJ 

C3 

o 

3 

c 

X 

X 

y 

4-> 

CQ 

G 

.2 

-J 

o 

i-l 

4-» 

CO 

.s 

u 

O 

cn 

’n 

0 

G 

> 

t/i 

13 

0> 

c 

.4^ 

4-> 

l_l 

G 

m 

t: 

y 

> 

< 

u 

S 

y 

Vi 

+-> 

U 

CO 

O 

r-* 

U 

Td 

3 

u. 

0 

1/5 

Q 

3 

a 

y 

< 

0 

X 

0> 

c 

— ) 

< 

< 

< 

< 

< 

< 

P 

< 

JJ 

j; 

JJ 

4-4 

ii 

;; 

ii 

> 

QH 

z 

X 

>- 

'O 

3 

y 

a 

CO 

}-i 

> 

g 

3' 

ti 

G 

0 

0 

h- 

0 

0 

y 

'O 

0 

J 

CL 

0 

4-J 

4-* 

3 

y 

z 

in 

)4  II 

y II 

a 

3 “» 

.2 

y 

2 

z 

X? 

0 

c 

DC. 

0 

3 

y 

0 

H3 

0 

V4 

3 

t£ 

0 

in 

Vm 

4*4 

t£ 

tc 

1; 

•; 

*; 

rt 

1-4  II 

2 

G 

z 

.2 

p 

y 

y 

Z 

CO 

0 

3 

3 

ti 

z 

t£ 

2 

a 

V'J 

3 

0 

T3 

~> 

.2  '■ 
4-* 

E ^ 

is 

-3 

-1 

CO 

Ul 

0 

•4>^ 

Z4 

u-i 

V4>< 

3 

Vj 

y 

0 

>4 

ii 

G 

0 

Pi 

0 

'H 

0 

u-< 

3 

CO 

*-o 

0 

<4-4 

0 

y 

> 

.2 

ii 

y 

V3 

(-• 

CO 

c 

« :■ 
u 

<44 

•3 

y 

ii 

CO 

CO 

ii 

0 

0 

V-I 

X 

0 

U-i 

C 

UJ 

-3 

3 

4-> 

u. 

T3 

y 

v> 

z 

_o 

13 

X 

Z ^ 

0 

0 

a 

a 

-J 

u 

Ih 

0 

X 

0 

JD 

Q 

u 

0 

< 

*3 

4J 

y 

f— 

y 

CQ 

3 

4-> 

y 

.2 

4-< 

CQ 

4-4 

0 

y 

y 

.2 

a 

y 

.2 

"C  ;i 

a i: 

-3  CO 

y 

0 

-i/i 

y 

3 

in 

CQ 

3 

y 

-3 

£ 

Q 

< 

< 

H 

< 

< 

< 

H 

In  each  row  of  five  words  be-  r 

low,  mark  the  word  which  VERBAL  MEANING  ABILITY  V V VOCABULARY 

means  the  same  as  the  first 

word  in  that  row. 


^ .2  0)  2 

of-  2J " H" 

^ 'TJ  ••  ••  Q."  C • 


u 

.2 

3 

c 

8 

•W 

0 

33 

d 

33 

"d 

2 

*2 

c 

y 

T3 

pid 

d 

d 

0> 

0. 

0 . 

• 

0)  , 

. 0 M 

c . 

3. 

0 ; 

v-i 

a> : 

d * 

d ; 

1.1 :: 

0: 

<H : 

Q.: 

G = 

d * 
•*4  * 

a:: 

y ! 

a: 

pJ  5 

a 

a 

ol 

cd 

> 

03 

u 


4> 

■*-> 

JS 

1 

l.,l. 

xii 


TJ 

0)  ; 
O i 


? I 

JS  Q) 
3 Xi 
a o 

o 

o : 


t)C 
« : 
Ih  I 


0)  ^ ^ 

'3  O V 


5 

c 

0) 

•3 


O ..  .25  ..  *r  O 

flii  Oi;  J3  O 

Cm  Um  mm  01  t< 


*3  ^ 

cl  ^ 

a 2 C ^ 

rC .,  a> ..  ^ 


.Cm  33"  2"  O." 


w .. 

d M 


be 

c 

CO 

3 

0 

*3 

w 

W 

y 

33 

33 

d 

>.4 

C 

,0 

09 

p2 

>» 

33 

v< 

0* 

y 

>> 

0 

y 

T3 

-M 

!5 

_o. 

c 

d 

c 

y 

0 , 

I. 

y : 
di 

1— H * 

"d  i 
>• 

d i 

i-i : 
■4->  • 

y :: 
ih  :: 

■P>  M 

! 

^3: 

O: 
! 33! 

u : 
'3  '• 

*C  i 

Q.: 

0 

o 

s..  "U 
£ o 
35  0> 

3;:  "O: 

.3  3 : 


33 

d 

u 

o 

'H,. 
0) : 
-3  ■ 


y 

y 

33 

d 

2 

.2 

fp"4 

pO 

'2 

d 

4-« 

”d  i: 
>:: 

Pi 

ti. 

1 *3 

•S  -a  a 

a ?! 


^ 03 

.2  e 


rx-O::  -D" 

5ii 


*3 

u 

c 

y 

1. 

s 

3 

t: 

C 

y 

2* 

y 

'4^ 

.2 

ra 

c 

y 

d 

d 

3 

B 

3: 

a- 

aii 

. y .. 

: u :: 

; ’O :: 
i 31! 

CO : 

; y : 

i 3 

d •■ 

3: 

: 

■ V4‘ 

• d 

3 r- 

2 -3  S 2 

Si:  2ii  ^iijsii'Ci 


d a) 

.2 

33  3 


53  M O " .3 


V 

33 

d 

10 

C 

0) 

a 

V) 

^ : 

3 i 


*3 

.2 

'B. 

>»:! 

y 

2: 

y 

.t 

>» 

pC 

: 

•3 

2 

bC 

c 

d : 

s 
.2 
p I' 

y : 
0.: 

35:: 
<0  M 

d : 

d : 
C! 

^ ' 

£i 

3 ; 

y 1 

.2  3 

■s  p 


y 

d 

s 

0 

u 

-3 

C 

2 : 

33 

.2 

1 :: 

^y 

V< 

P:: 
X ii 

a 

.2 

4-*  M 

d :: 

d 

4-» 

CO 

c. 
: 0 

32 

y 

. . 

3: 
: ^ ! 

'O 

. E. 

= 3! 

d 

> 

i Si: 

S' 

i *S.ii 

y •• 

a- 

U‘ 

: 33' 

• y-'- 

« 

3 

0 

•3 

»3 

•3 

.2 

4.) 

y 

2 

c 

c 

d 

S 

y 

E 

S 

r* 

y 

y 

S :i 

0 : 

. Cm 

c 

; c ; 

Pi 

0 

*3  •' 

C' 

. t).. 

y 

33 

e. 

3 : 

c: 


d 

2 

*S 

cs ; 


y ••  .3 


10 

I 3 

6"  «; 


»3 

V 

I 1 i 

C;;  o::  co : 3 

M ::  ^ ^3  •'  ^5  ■ 


•3 

C 

V 


CO 

3 

P 

Jj} 

C9 

d 

^0 

% 

y 

•4- 

c 

.2 

1-^ 

y 

S) 

3 

*0 

d 

s 

[y 

C 

g 

X 

y 

»a 

y 

0 

d 

V 

y 

bo 

s 

c 

(fi 

3C 

»3 

.E  g 

3 S 

*3  3 

C tiC 


•4^ 

•3 

y 

.2 

y 

.5: 

>4^ 

c 

3 

0 

>» 

*3 

d 

0> 

u 

y 

.£ 

CO 

y 

5 

6 
y 

4.. 

3: 

^co 

fft 

"«-> 

y 

y 

44.1 

y 

y 

3 

be 

d 

*-♦3 

C 

d 

V) 

(/) 

*co 

s 

a 

g 

d 

3 

y 

c 

0 

fc 

‘bi 

*3 

y 

W 

rs 

> 

d 

'O 

y 

C .3 
V 1.1 


TJ 

ti  C 
>,  d j) 

*o 

CO 


S £ 3 


.2  .S 


0) 

•a 

O: 

£i 


C/> 

2 

44 

d 

•3 

y 

d 

3 

3 

c 

•3 

d 

2 

•43 

d 

0 

y 

0 

c 

y 

S 

^*4 

d 

s 

T3 

C 

• p4 

09 

M;; 

> ii 

, 4.. 

: C: 

: 3: 

. y . 

: X: 
: y: 

. d .. 

: V3 :: 

: d:: 

pX  4 

3 i 
• 

i 8i 

: 3! 

: 3 ; 
i 33ii 

• d' 

i Si 
i 

:'-C 
: d 
• «o 

M C 
4>  d 

3 3 

oii.S'i 

'3::  a: 


o> 


d 

3;;  d : 

Sii  £i 


•a 

y 

V 

d 

E 

£ 
d ; 
>-< 
tJC- 


te  S 
.£  y 

;Sii  Si 


:9  *- 


a. 

y 

y 

(A : 

3 I 
(o  • 


0> 


—• 

cj  pis; 

•d  .2  -g 

35  ;:  -3  : E 
y ;;  d 

IH  •• 


(0 

3 

.2  y 

.t:  *-c 

33  d 

Eli  gi 

d " ■ 


a 

c 

0 

H 

c . 

d : 

. 3 
: d 

*3  : 

: C 

6C;: 


C M 35 :: 


•3 

V 

3,. 2..  B. 
3::  -r ::  .2  : 
35"  ?M  n3' 


•♦4 

C 

w 

0 

09 

y 

p2 

M 

3 

y 

•4>^ 

09 

3: 

^4 

»T3 

3 

d 

p2 

4J 

y 

€9 

d 

r2 

d 

>» 

d 

3 

y 

1.4 

£ 

d 

angry 

d 

U-4 

s 

3 

a 

CO 

y 

d 

*a 

y 

44 

d 

.2 

«4.X 

d 

0 

*-d 

<9 

d 

•2 

*43 

y 

44 

4-* 

£ 

0 

y 

»*4 : 

.£i 

! y:: 

: »Om 

i *y  ii 
: jci 

; d • 
; pC  : 
' C9  • 

: ^C; 

i Si 

: .2 :: 
i ^ ii 

*C 

d 

09 

::  vx : 
J4  0: 

• 4 » 

i .2^: 
i ^5^ 

. . 

: 0: 

'pC* 

i 'o  j: 

: O.M 

C9  • 

.b  i 
* 

i 2ii 

: ’Sii 

1 c 
: y 

' »4 

J t 

ilii  Si 
;.2:i 


14 

3 

•o 

09 

09 

'O 

u 

d 

09 

(9 

3 

.£ 

’a 

»4 

<0 

1 d M 

>.. 

. 3 .. 

d M 

O* 

4 (9  >• 

d * 

. Cm 

P., 

d :i 

i y ;; 

d : 

i d •' 

y :: 

' u ■ 

: ii 

u < 

i Pii 

O:; 

JZ :: 

>*!! 

bc: 

. u :: 

’3  M 

u* 

* d •• 

Oi 

: 0.. 

a:: 

V 

pO 

o 


S ^ 8 

E ::  £ M 01 : 


*09 

y 

d 

n3 

c 

C 

53 

V-l 

3 

2 i 

. ’O . 

• •£  • 

d 

: ^ : 

d 

. pO .. 

y 

<-l  M 

• c 

d 

. 

; -o  i 

: S : 

1 0 : 

: v-i :: 

(U 

y i 

: ’d : 
• ^ • 

S : 

; q: 

• -M  ‘ 

• ^ • 

: :j  :: 

T3  M 

c: 

• o> 

y 

> 

d ;; 


t: 

3 3 ! 

y ::  E i 


y 

y 

.t 

S 

g 

pO 

.2 

*K 

c 

d 

C 

3 

44 

*C . 

. a. 

. y 

d : 

: x: 

: 0 

>•• 

: y: 

: C 

n3  ^ 33 

>ii  Si:  2i:  Oii  Sii 

35::  J2::  -y::  33::  c: 


no 


d 

2ii  ti: 

O,:;  01: 


.£  s a 

gii  Si:  .2: 

S ::  33 ::  TJ  i 


3 T3  3 

tJ  <u  >5 

33  ^ 2 

^ S £ 

•3  ;:  *3  ::  T3  " co  : 


33 


d ; 

o: 


•3 

y 

d 

33 

J)  , 

*y  i 
y ' 


t: 

3 y 
« 3 

2ii'H." 


d 

3>S 

y 

'3 

s 

3 

1 

'-3 

c 

2 

S 

£ 

0 

f/i 

d 

*3 

’3 

3 

d 

M 

0 

»3 

V 

ti 

2 S 

^3  2 

•5  *3 


»3 

y 

C 

y 

c 

O 

y 


•3 

y 

nc 

d 

Ih 

C 

y 


y 

c 

y 

33 


>. 

2 

"o 

£ 


bO 

_C 

& 

d 

■w 

d 

a 

s 

y 

44 

c 

S 

c 

09 

d 

•43 

d 

6 

'T3 

d 

d 

’a 

CO 

d 

'M 

d 

y 

33 

s 

'd 

4-» 

d 

d 

u 

Vi 

y 

> 

0 

£ 

d 

4«* 

d 

0 

>4 

y 

*c 

0 

d 

>» 

d 

bi 

CO 

'3 

00 

bo 

0 

C 

«S 

09 

«5 

STOP  HERE 


0) 

.S 

'o 

o 


>. 

lU 

c 

o 

S 

0) 

>-c 

0» 

J=l 

a; 

u 

3. 


c 

n3 

C 


0) 

x; 

+-I 

o 

c 


(n 


a 


'u  o 

« 

JS 

y 


(T 


CO 

«-l 

<u 

a 

tH 

o 

u 

0) 

a 


a: 


>. 

C3 

>1 

o 

M-l 

c 


a 

y 

y 

CO 


j: 

.Sf 

’n 

n 

3 

CO 

> 

3 

3 


o 


CO 

yi 


U. 


O 


LU 


lU 


3 

3 

u 

y 

c» 

-4-» 

CO 

.a 

■4-J 

"co 

3 

»-■ 

Ul 

c 

o 

u 

I 

y 

> 

y 

3 

i: 

"3 

3 

i; 

CO 

O 

a 

33 

y 

5>s: 

o 

3 

3 

3 

U-c 

O 

O 

IS 

3 

33 

3 

V-i 

O 

3 

a 

o 

y 

Q 

O 

•4-> 

C3 

O 

3 

3 

;: 

3 

O 

33 

:: 

O 

33 

O 

t 

i! 

'S 

y 

"co 

3 

3 

O 

3 

"y 

a 

•M 

a 

3 

CD 

y 

33 

< 

y 

3 

CO 

y 

3 

CO 

a 

CJ 

ca 

3 

4-i 

< 

o 

O 

< 

< 

< 

« 


3 

O 

o 

y 

H 


rt 

a 

3 

"o 

-C 


UJ 


00 


3 

> 

o 


U 


o 

.a 

y 

J3 

H 


)h 

O 

■t-i 

3 

O 

^3 

v-i 

3 


00 


u 


r>* 

Ui 

o 

> 

y 


t£ 

C 

15 

.a 

"C 

■3 


3 

*3 

3“ 


I > 

o 
> 
y 
u 


3::  CO 


Q£ 

LU 

I 

a. 

O 

»— 

V) 


« .. 

• : u 

::  M 

o 

IJ 

V) 

!!  ^ I! 

U 

X 

L4-^ 

o :i 

, , r->  . , 

i-i  !: 

O i 

tuo  :: 

r. 

:j 

; 

[o  :: 

o •• 

!•  W»H  M 

!!  v<t  ;i 

* O 

1!  ^ !. 

•* 

" 3 ■ 

u i: 

*’  r— 

? -J 

3 

O 

^ .. 
3 i: 

3 

a Q 

CO 

Vc 

O 

.3  ;• 

'a  •■ 

3 <f 

-3 

H 


g 

h“ 

LU 


Q. 


o 

u 


>- 


cO 

< 

o 

z 

z 

< 

LU 


< 

CQ 

Of: 

LU 

> 


<o  3 

ca  _ 


t - 
I ? 


\ 


CO 

3 

3 

3 

O 

W) 

.a 

’cO 

CO 

y 

)-i 

3 

.a 

3 

y 

CO 


X 


Ll. 


LU 


3 

c 

y 


a 


oo 


«*-< 

Q 


a ij.  1^  < 

< < 


o 


.a 

’co 

.a 

'C 

.a 

3 

y 

CO 

3 


CO 

53 

a 

'a 

3 

Vc 

y 

33 


+-» 

■ 

33 

O 

o 

X 

o 

U 

+j 

3 

C 

g 

QJ 

c/> 

>-• 

3 

tn 

X 

3 

o 

CD 

tc  u 

o 

C 

o 

*3 

o 

(/) 

CO 

1 ! 

y 

o 

u 

C • 
> < 

CD 

00 

3 

CD 


LU 


U 


ci 


CO 

H 

.s 

Lu 

(U 

3 

+-> 

CO 

a 

o 

v2 

£ 

03 

> 

0) 

3 

ct: 

y i: 

3 ^ 
O Ol 

•XJ 

c 

03 

LU 

•u 

a 

3 

o 

3 ' 

o 

• ^ 

O 

>•  ., 

o 

c 

tc 

c 

•’ 

.2 

o 

; 

3 

X 

’i  O 

a 

0> 

•4-* 

QJ 

u 

!a 

3 

•fj 

o 

M-4 

CO 

y 

33 

O 

tc 

O 

o 

a ; 

C3 

o 

3 

u 

;j 

3 

y 

o 

U-c 

3 

CD 

C3 

C 

X 

u. 

0) 

co 

3 

O 

u 

c/3 

O 

<->-) 

> 

<*• 

*c 

'o 

C3 

> 

y 

CO 

O 

-4-» 

u 

•4-» 

u 

rt 

03 

U 

3 

O 

D- 

X 

O 

LU 

U- 

'S  Q 

O 

< 

QJ 

C 

3 

< 

< 

< 

H 

< 

ti 

.a 


> J-  -I  H 


I-  a-  CO  > Qi 


Z X 


>- 


3 

.2 

3 


*1 

4> 

• • 

, 

•• 

M 

c 

II 

•• 

to 

•; 

o 

•• 

•| 

o 

CL 

c 

*> 

C3 

otc 

0> 

u 

*’p 

Q:C 

z 

3 

3 

.2 

h- 

o 

y 

3 

o 

•* 

u 

Q. 

c/5 

u 

C3 

W 

D. 

'C 

y 

g 

O 

o 

a. 

U 

o 

1 

CO 

CD 

O 

Vh 

'M 

c 

0> 

a 

X 

)-( 

O 

c/5 

3 

< 

33 

'4-u 

z 

tc 

_3 

p 

y 

z 

CD 

c 

D 

Z 

ti 

a. 

a 

.2 

c: 

y" 

o 

y 

c/5 

tx; 

.a 

cl 

.s 

IS 

3 

33 

3 

u 

C/5 

C 

;: 

•4-T 

C3 

•4-< 

c 

:: 

N 

o 

3 

u 

Z 

>. 

33 

u 

O 

<4-1 

d 

4-* 

C/5 

O 

"■+■> 

o 

> 

c 

z 

OJ 

o 

X 

.2 

"5 

Lu 

Q 

o 

X 

O 

a 

u. 

3 

y 

3 

O 

X 

O 

o 

L4-< 

LU 

o 

Ll 

3 

z 

QJ 

y 

CO 

O 

4-* 

y 

'a 

cd 

o; 

o 

4-> 

w 

t/3 

0/ 

1 

r* 

o 

4-» 

(O 

-*-> 

u 

3 

X 

3 

l-< 

l-i 

o 

c 

V4 

a; 

4-> 

0) 

CO 

3 

4-1 

y 

3 

:: 

o 

C3 

O 

X 

r- 

3i 

u. 

y 

33 

Q 

O 

0-3 

CD 

(U 

4c: 

U 

a 

Ljl 

33 

CO 

CO 

u 

o 

Q 

o 

< 

0) 

00 

y 

'a 

CO 

H 

< 

< 

< 

< 

< 

< 

< 

< 

3 

3 

y 

Q. 

tn 

T3 

Ul 

> 

a 

d 

o 

ci) 

CJ 

o 

o 

4.^ 

C/5 

.a 

42 

j; 

c 

cu 

z 

0) 

U 

CJ 

3 

a 

y 

H 

z 

O 

4-» 

q: 

s 

CJ 

tjD 

Vh 

O 

o 

CO 

Wi 

T3 

O 

c3 

_B 

;; 

CJ 

;; 

.2 

’■ 

3 

c/5 

O 

3 

4~l 

03 

X 

’o 

a 

Ul 

o 

s 

-+-» 

Ul 

33 

4-i 

0/ 

O 

U 

a 

O 

a 

<U 

75 

Uh 

CO 

75 

c 

C3 

r-* 

c/5 

Ul 

y 

" 

X 

4-» 

Lu 

3 

C 

Lu 

Ij 

u 

13 

O 

a 

«4^ 

0) 

u 

o 

.2 

o 

0) 

o 

0) 

‘C 

Di 

Lei 

y 

Ul 

o 

1; 

Lu 

0) 

r", 

CD 

3 

CO 

00 

a 

a 

< 

H 

< 
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E X 


E R C I S E S 


FIGURES 

Look  at  the  row  of  figures  below.  The  first  figure  is  like  the  letter  F which  is  right  side  up. 
All  the  other  figures  are  like  the  first  but  they  have  been  turned  in  different  directions. 

F ^ ^ .y  u_ 

Satisfy  yourself  that  all  of  these  figures  look  like  the  first  one  if  they  are  turned  right 
side  up. 

Now  look  at  the  next  row  of  figures.  The  first  one  looks  like  an  F.  But  none  of  the  other 
figures  would  look  like  an  F even  if  they  were  turned  right  side  up.  They  are  all  made 
backward. 

F ^ 9 M ^ \z 

Some  of  the  figures  in  the  next  row  are  like  the  first  figure.  Some  are  made  backward. 
The  figures  like  the  first  figure  are  marked. 

A B C P E F 

J ^ ^ 2 S,  C 

Notice  that  all  the  figures  like  the  first  figure  are  marked. 

In  the  row  of  figures  below,  mark  every  figure  which  is  like  the  first  figure  in  the  row.  Do 
not  mark  the  figures  which  are  made  backward. 

A B C D E F 

/o  >-7^ 


You  should  have  marked  figures  A and  E 

In  each  row  below  mark  every  figure  which  is  like  the  first  figure  in  the  row. 

A B C P E F 

JT  Ig  yg/  U ^ ^ 

J"  a c'  r \ c’  b 


STOP  HERE.  WAIT  FOR  FURTHER  INSTRUCTIONS  FROM  THE  EXAMINER 


PRACTICE  EXERCISES 


CARDS 

Here  is  a picture  of  a card.  It  looks  like  an  L,  and  it  has  a hole  in  one  end. 


The  two  cards  below  are  alike.  You  can  slide  one  around  on  the  page  to  fit  the  other 
exactly. 


Now  look  at  the  next  two  cards.  They  are  different.  You  cannot  make  them  fit  exactly  by 
sliding  them  around  on  the  page. 


L J 


Here  are  more  cards.  Some  of  the  cards  are  marked.  The  cards  which  are  like  the  first 
card  in  this  row  are  marked. 

ABODE  F 


Below  is  another  row  of  cards.  Mark  all  the  cards  which  are  like  the  first  card  in  the  row. 

A B C D E F 


You  should  have  marked  cards  B and  C. 

Here  are  some  more  cards  for  you  to  mark.  In  each  row  mark  every  card  that  is  like  the 
first  card  in  the  row.  a B C D E 


STOP  HERE.  WAIT  FOR  FURTHER  INSTRUCTIONS  FROM  THE  EXAMINER 
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FIRST  LETTERS 


Look  at  the  words  in  the  following  list.  Each  word  begins  with  D. 


doll 


dinner 


daisy 


doughnut 


On  the  blanks  below  write  several  words  which  begin  with  P.  One  word  you  might  write 
is  pretty.  Go  ahead  and  write  more  words  which  begin  with  P. 


When  the  signal  is  given  (not  yet),  you  will  be  given  a new  letter.  Write  as  many  words 
as  you  can  which  begin  with  the  new  letter.  Write  the  words  as  fast  as  you  can. 


STOP  HERE.  WAIT  FOR  THE  SIGNAL 


. 1] 

FOUR-LETTER  WORDS 

Look  at  the  words  in  the  following  list.  Each  word  has  four  letters  and  begins  with  B. 


bear 


bone 


bold 


bent 


On  the  blanks  below  write  several  four-letter  words  which  begin  with  M.  One  word  you 
might  write  is  most.  Go  ahead  and  write  more  four-letter  words  which  begin  with  M. 


When  the  signal  is  given  (not  yet),  you  will  be  given  a new  letter.  Write  as  many  four- 
letter  words  as  you  can  which  begin  with  the  new  letter.  Write  the  words  as  fast 
as  you  can. 


STOP  HERE,  WAIT  FOR  THE  SIGNAL 


s 


WORD  FLUENCY  ABILITY 


FIRST  LETTERS 


The  new  letter  Is  S.  Write  as 
many  words  as  you  can  which 
begin  with  S. 


1. 

21. 

41. 

61. 

2. 

22. 

42. 

62 

2 

23. 

43. 

63 

4 

24. 

44. 

64 

5. 

25. 

45. 

65 

6. 

26. 

46. 

66 

7. 

27. 

47. 

67 

8. 

28. 

...  _ . 48. 

68 

9. 

29. 

49 

69 

10. 

30. 

50. 

70 

11. 

31. 

. . .51. 

71 

12. 

32. 

. . .52 

72 

13. 

33. 

. _ 53 

7.8 

14. 

34. 

54. 

74 

15. 

35. 

.55. 

75 

16. 

36. 

56._ 

■ 1 Cf* 

7fi 

17. 

37. 

57._ 

77 

18. 

38. 

. - . 58. 

78 

19. 

39. 

59._ 

79. 

WORD  FLUENCY  ABILITY 


FOUR-LETTER  WORDS 


The  new  letter  is  C.  Write  as 
many  words  as  you  can  which 
have  four  letters  and  begin 
^^vith  C. 


1- 

21. 

41 

2. 

22. 

42. 

3. 

2.3. 

4.3. 

4. 

24. 

44. 

R. 

2.5. 

4.5. 

fi. 

26. 

46 

7. 

27. 

47. 

S. 

28. 

m 

48. 

9. 

29. 

49. 

10. 

.30. 

.50. 

11. 

.31. 

.51. 

12. 

.32 

.52 

13. 

.3.3. 

.5.3 

14. 

.34. 

.54. 

15. 

.3.5. 

.5,5 

.36. 

.56 

17. 

.37. 

.57. 

18. 

.38. 

.58. 

19. 

.39  . 

.59 

20. 

40. 

60. 

STOP  HERE 


ACT 


LETTER  SERIES 

Study  the  series  of  letters  below.  What  letter  should  come  next? 

abababab 

The  next  letter  in  this  series  should  be  a.  The  letter  a has  been  marked  in  the  answer  row 
at  the  right. 

Now  study  the  next  series  of  letters  and  decide  what  the  next  letter  should  be.  Mark  the 
letter  in  the  answer  row  at  the  right. 


cadaeafa 


You  should  have  marked  the  letter  g. 


a c d e f g 


Now  study  the  series  of  letters  below.  In  each  series  decide  what  the  next  letter  should  be 
and  mark  the  letter  in  the  answer  row  at  the  right. 


a b c d e f 

1=  = C3  a a 

a b c d e f 
h i j k X y 


c d c d c d 
aabbccdd 
abxcdxefxghx 

You  should  have  marked  c,  e,  and  i. 

Now  work  the  following  problems  for  practice.  Mark  the  correct  letters  In  the  answer  rows. 

aaabbbcccdd  abcdef 

axbyaxbyaxb 

abmcdmefmghm  ghijmn 

rsrtrurvrwrxr  rstwxy 

abcdabceabcfabc  abcfgh 


STOP  HERE.  WAIT  FOR  FURTHER  INSTRUCTIONS  FROM  THE  EXAMINER 


PRACTICE 


E X E R C 


I 


S 


E S 


LETTER  GROUPING 


Look  at  the  groups  of  letters  below. 

AABC  ACAD 


ACFH 


AACG 


Three  of  the  groups  have  two  A’s.  The  group  which  does  not  have  two  A’s  Is  marked. 


Here  is  another  problem.  Three  of  the  groups  are  alike  in  some  way.  Can  you  find  three 
groups  which  are  alike?  Mark  the  one  that  is  different. 

XURM  ABCD  MNOP  EFGH 


In  three  of  the  groups  the  letters  are  arranged  in  alphabetical  order.  The  first  group  is  not 
in  alphabetical  order.  You  should  have  marked  it  to  show  that  it  is  different. 


Three  of  the  groups  in  the  next  row  are  alike  in  some  way.  Mark  the  group  that  is  different. 

KABC  KEFG  LOPQ  KUVW 

iniv.ia  Ksziiiii  Ksnuu  unnsa 

Three  or  the  groups  start  with  K.  You  should  have  marked  the  third  group,  which  is  different. 


Here  is  another  problem.  Mark  the  group  that  is  different. 


BDEF  imN  I^OP  QSTO 


Three  of  the  groups  omit  only  one  letter.  You  should  have  marked  the  second  group,  which 
is  different. 

Here  are  more*  problems  for  you  to  work.  In  each  row  three  of  the  groups  are  alike  in 
some  way.  Mark  the  group  that  is  different.  Go  right  ahead. 


AAAB 

AAAM 

AAAR 

AATV 

DCBA 

HGFE 

MRUX 

PONM 

u:n::n 

RSTT 

LMNL 

FGHF 

BCDB 

ABCE 

liiitioi 

FGHJ 

uuns:: 

KLMO 

RSTW 

nu::ass 

STOP  HERE.  WAIT  FOR  FURTHER  INSTRUCTIONS  FROM  THE  EXAMINER 


aji 

-ii 

**^  ! • 

oii 

ii 

oji 

M ii 

4a  ii 

aji 

j^jj 

•fn  :: 

aji 

*^ii 

xojj 

ail 

xii 

’^il 

-i! 

uji 

-ii 

u jj 

to!i 

4a  ii 

43  ji 

44  ii 

43  ii 

II 

toij 

ol  |i 

Hi 

ol  •: 

It 

«ii 

H I 

aji 

^i! 

aii 

a I 

to 

ai 

vi!  UJ 

OS 

Uj 

>.| 

i ail 

>>ii 

^ ii 

-*■> ! 

i 

1 

—ii  ^ 

a. 

X 

^ ii 

^ii 

43  ii 

M 

j x\ 

j 44j 

-ii  0 

" K 

<o 

j 44  jj 

43  ii 

•^1! 

tcii 

U 

i ^ 

i -^i: 

> 

i 

tflii 

*• 

•4H  II 

Cf* 

j > 

j tojj 

»i 

1 M 

«4H  1; 

«jj 

0. 

a 

43 

«4i4 

TJ 

... 

X 

45 

45 

0) 

d) 

1> 

”3 

to 

yu 

4) 

JZ 

to 

‘u 

>* 

•4-1 

M 

•4. 

(U 

-0 

D 

0 

to 

U 

0 

>• 

43 

(/) 

ID 

•4- 

JC 

</) 

k_ 

ii 

o> 

to 

•4-1 

0 

t3 

•4-1 

X 

•4.1 

at 

4) 

(U 

-♦— 

0) 

4) 

>. 

0) 

4) 

43 

«-*- 

0 

_0) 

a) 

V 

43 

'O 

•o 

01 

in 

_4> 

'k. 

0) 

i/> 

">< 

0) 

c 

0) 

0 

0 

0 

*3 

u 

u 

,0 

>. 

u 

43 

01 

>. 

X 

•a 

43 

01 

SI 

u 

E 

0) 

.a 

01 

0 

u 

0 

0 

<u 

0 

"D 

</) 

01 

H 

.0 

43 

43 

-C 

c 

c 

_c 

D 

D 

at 

ol 

01 

01 

at 

>* 

H 

.O 

N 

>. 

H 

A 

N 

>. 

H 


O 


U 

ua 

oc 

o 

•4-1 

« 


.o 

o 

A 

ua 

u 

C4 

.o 
u 
C9  . 
.o 
o 


ja 

«e 

S 

•44 

4> 

•o 

a 

u 

40 

a 

«s 


tao 

be 

« 

0) 

u 

u 

o> 


•a 

u 

JC 

to 

ja 

to 

u 

•4H 

O 


« 


4> 

4> 

V 

0) 

-a 

'O 

’O 

’a 

u 

u 

0 
.o 

.A 

01 


4) 

'«a 

u 

U5 

01 

*0 

u 

43 

01 

u 

.0 

01 


4= 

to 


4> 

'O 

u 

u 

43 

Ot 


to 

0> 

•4-C 

0> 

o 

»o 


u 

OS 

43 

01 


(U 

JO 


D 


u 

C/3 

z 

D 

Pi 

C£) 

< 

O 

^-4 

<ii 

C/3  !! 

JhI: 

CQii 

Uii 

C/5;i 

Si; 

Pi:; 

Hi: 

Jii 

Xii 

Xi: 

:i 

<!! 

Dh  :i 

X!'' 

U!! 

PQ:: 

Pi  ■■■■ 

-J” 

1^!! 

or- 

c/3  ■■ 

U" 

O” 

>H  " 

5" 

^ < 

o 

CQ 

•< 

Q 

U 

H 

&4 

Pi 

CQ 

(X4 

SI 

0)  2! 

n 


^ S O 

I 2 2 


c 

o 


Q 

< 

< 

< 


< 

U 

< 

< 


oi 


Pi 


w 


^ .» 

>"i 

> ! 

u 

; Z:; 

a; 

Cuii 

jii 

Ki: 

CQ| 

»— j 51 

X' 

Lh  • 

CQ 

• Zi: 

CLi  : 

o- 

X” 

O" 

b : 

■— j 

C/3 

< 

Q 

O 

z 

CZ4 

U 

X 

o 

J 

a 

•— » 

X 

E 

w 

J 

Oi! 

ai 

X: 

< 

CO 
CQ  ;■ 

Oi 

Oi: 

Qii 

<di 

Ct.  !! 

Ch  ' 

1— 1 1 

CQ 

b : 

tL4  :> 

U!' 

u = 

w 

CX4 

X 

u 

u 

U 

Ci£4 

CQ 

CQ 

u 

o 

(/) 

Q. 

^ o5 

u- 

S 

Q 

u 

CQ 

*—> 

SI 

X 

Q 

Z 

X 

0) 

D 

<u  5t 

<ii 

U;: 

>h:; 

Qi: 

U;i 

O;; 

X;; 

a- 

S” 

< 

o 

£ "o 

CQii 

Xi: 

fe;; 

CQ  ii 

Oi: 

Xii 

Xii 

Cjii 

j:: 

CQ 

_c 

O) 

S .Q 

< 

< 

CQ 

Q 

< 

Q 

U 

CQ 

X 

X 

o 

Jl 

z 


2: 

Ji 

s 


c/3 

Pi; 

a\ 

Ph 


Wi 

Q 


Ol 

Q 


< 

51 

Q 


C/D 

c/3' 

H 


Pi 

c/3: 

Zi 

>- 


c/3 

X: 

c/3! 

CQ 


Q 

:si 

c/3  ■ 
C/3 


PRACTICE 


EXERCISES 


In  the  first  row  the  correct  first  name  has  been  marked.  Mark  the  correct  first  name  for 
each  last  name.  Mark  only  one  name  in  each  row.  Go  right  ahead. 
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PART  h THE  DEVELOPMENT  OF  TESTS  FOR  PRIMARY  MENTAL  ABILITIES 


I . . THE  CONCEPT  OF  PRIMARY  MENTAL 
ABILITIES' 


Current  practice  in  the  appraisal  of  mental  en- 
dowment generally  assumes  that  individuals  can  be 
compared  in  intelligence  by  means  of  a single  in- 
dex such  as  the  mental  age,  the  intelligence  quo- 
tient, or  the  relative  rank  for  point  age.  The  tests 
by  which  such  appraisal  is  made  consist  of  com- 
posites like  the  Binet  tests  which  sample  rather 
widely  the  different  mental  functions  that  may  be 
involved  in  what  has  been  called  general  intelli- 
gence. For  many  practical  purposes  such  appraisals 
are  useful  even  though  they  arrange  all  individuals 
on  a single  scale  from  the  highest  to  the  lowest 
without  differentiating  the  kinds  of  intelligence.  It 
is  well  known  that  two  children  who  have  the  same 
mental  age  may  be  quite  different  in  their  talents. 
By  sampling  many  different  kinds  of  intellectual 
work  and  by  combining  the  performances  in  a sin- 
gle composite  score,  such  as  mental  age,  the  Binet 
tests  and  their  equivalents  enable  teachers  to  dif- 
ferentiate and  to  classify  children  on  the  basis  of 
general  mental  endowment.  Such  classification 
serves  many  school  purposes.  If  it  is  a question  of 
advising  a child  concerning  the  most  appropriate 
school  curriculum  or  if  it  is  a question  of  recog- 
nizing some  marked  mental  abilities  or  disabilities, 
it  becomes  necessary  to  study  the  so-called  scatter 
in  Binet  test  performance  or  to  use  tests  specifi- 
cally prepared  for  the  purpose  of  differentiating 
among  the  various  kinds  of  mentality. 

The  researches  on  the  primary  mental  abilities 
which  have  been  in  progress  for  several  years  have 
had  as  their  first  purpose  the  identification  and 
definition  of  the  independent  factors  of  mind.  As 
the  nature  of  the  abilities  became  more  clearly  in- 
dicated by  successive  studies,  a second  purpose  of 
a more  practical  nature  has  been  involved  in  some 
of  the  studies.  This  purpose  has  been  to  prepare  a 
set  of  tests  of  psychological  significance  and  prac- 
ticable adaptability  to  the  school  testing  and 
guidance  program. 

Because  factorial  methods  for  isolating  the  dis- 
tinguishable mental  functions  have  been  develop- 
ing rapidly  in  the  last  few  years,  it  is  to  be  ex- 
pected that  there  will  be  correspondingly  frequent 

iThe  studies  by  which  these  tests  were  developed  were 
carried  out  under  the  joint  sponsorship  of  the  Chicago  Pub- 
lic Schools,  the  University  of  Chicago,  and  the  American 
Coimcil  on  Education.  TTie  introductory  section  of  this 
manual  is  quoted  in  large  part  from  a paper  on  “Primary 
Mental  Abilities  of  Children.”  by  Thelma  Gwinn  Thurstone 
in  Educational  and  Psychological  Measurement,  I (1941), 
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changes  in  psychological  test  methods.  The  latest 
findings  in  theoretical  studies  of  the  mental  abili- 
ties should  be  incorporated  in  practical  tests  for 
school  use  only  after  verification  in  repeated 
studies.  The  *six  primary  mental  abilities  that  are 
presented  in  this  test  battery  have  been  identified 
in  several  large  test  investigations.  Several  other 
intellectual  functions  have  been  indicated  in  re- 
cent theoretical  studies  and  they  will  be  added  to 
the  batteries  for  practical  use  as  soon  as  their  na- 
ture and  significance  seem  to  be  clearly  established. 

2.  INITIAL  STUDIES 

The  first  study  in  this  series  involved  the  use 
of  56  psychological  examinations  which  were  given 
to  a group  of  about  250  college  students.^  That 
study  revealed  a number  of  primary  abilities,  some 
of  which  were  clearly  defined  by  the  configuration 
of  test  vectors  while  others  were  indicated  by  the 
configuration  but  less  clearly  defined.  All  of  these 
factors  have  been  studied  in  subsequent  test  bat- 
teries in  which  each  primary  factor  has  been  rep- 
resented by  new  tests  specially  designed  to  feature 
the  primary  factors  in  the  purest  possible  form. 
The  object  has  been  to  construct  tests  in  which 
there  is  a heavy  saturation  of  a primary  factor  and 
in  which  other  factors  are  minimized,  thus  reduc- 
ing the  complexity  of  the  tests. 

These  latter  studies  of  the  separate  abilities  were 
in  each  case  rqade  in  the  Chicago  schools — one 
study  emphasizing  the  Perceptual  factor  at  the 
Lane  Technical  High  School,^  one  study  of  the 
Inductive  factor  at  the  Hyde  Park  High  School,^ 
an  intensive  study  of  the  Memory  factor  or  factors 
in  three  high  schools,®  and  a study  of  numerical 
ability  by  Coombs  in  six  high  schools.®  In  each 
series  of  tests,  one  factor  was  represented  by  a 
large,  number  of  tests,  but  all  factors  were  well 
represented.  In  all  of  these  studies  the  same  pri- 
mary abilities  were  identified  as  had  been  found  in 
the  experiment  with  college  students.  These  studies 

2L.  L.  Thurstone,  Primary  Mental  Abilities,  Psychometric 
Monograph  No.  1 (Chicago:  University  of  Chicago  Press, 
1938). 

3Thurstone,  “The  Perceptual  Factor,”  Psychometrika,  III 
(1938),  1-17. 

■iThurstone,  “Experimental  Study  of  Simple  Structure,” 
Psychometrika,  V (1940),  153-68. 

^Thurstone,  not  yet  published. 

(■’Clyde  H.  Coombs,  “A  Study  of  the  Nature  of  Number 
Ability.”  (Unpublished  Doctor’s  thesis.  University  of  Chi- 
cago, 1940.) 
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led  to  the  publication  by  the  American  Council  on 
Education  of  an  experimental  battery  of  tests  for 
the  primary  mental  abilities,  adaptable  for  use-  with 
students  of  high  school  or  college  age.  This  battery 
is  now  out  of  print,  but  a revised  edition  is  in 
preparation. 

The  identification  of  the  same  primary  mental 
abilities  among  high  school  students  as  we  had 
previously  found  among  college  students  encour- 
aged us  to  look  for  differentiation  among  the  abili- 
ties of  younger  children.  In  the  Chicago  Public 
Schools,  group  mental  tests  are  made  of  all  IB, 
4B,  and  8B  children  in  the  elementary  schools  and 
of  lOB  students  in  the  high  schools.  The  demand 
for  a series  of  tests  to  be  used  in  the  guidance  pro- 
gram for  high  school  entrants  and  the  advisability 
of  not  rnaking  too  broad  a leap  in  age  led  us  to 
select  an  eighth-grade  population  for  the  next  study. 

3.  THE  EIGHTH-GRADE  EXPERIMENT 

In  view  of  the  purpose  of  investigating  whether 
primary  mental  abilities  could  be  isolated  for  chil- 
dren at  the  fourteen-year  age  level,  the  construc- 
tion of  the  tests  consisted  essentially  in  the  adapta- 
tion for  the  younger  children  of  tests  previously 
used  with  high  school  students.  In  some  of  the  tests 
little  or  no  alteration  was  necessary,  while  for  other 
tests  it  was  considered  advisable  to  revise  vocabu- 
lary and  other  aspects  of  the  tests  to  suit  the 
younger  age  level.  A number  of  new  tests  were 
added  to  those  selected  from  previous  experimental 
batteries.  Sixty  tests  constituted  the  final  battery.'^ 

When  the  tests  had  been  designed  and  printed, 
they  were  given  in  a trial  form  to  children  in  grades 
7 A and  8 A in  several  schools.  Groups  of  from  fifty 
to  one  hundred  children  in  these  two  grades  were 
used  for  the  purpose  of  standardizing  procedures 
and,  especially,  for  setting  time  limits. 

Fifteen  Chicago  elementary  schools  were  selected 
as  experimental  schools  for  this  study.  The  tests  in 
the  main  investigation  were  administered  in  the 
schools  by  the  adjustment  teachers.  These  adjust- 
ment teachers  had  had  special  training  in  testing 
procedures  with  the  Bureau  of  Child  Study  and 
also  had  had  considerable  experience  in  giving 
psychological  and  educational  tests.  Special  instruc- 
tions in  the  procedures  for  these  tests  were  given 
to  the  adjustment  teachers,  as  well  as  written  in- 
structions for  the  testing  program  of  each  day. 

The  complete  battery  of  sixty  tests  was  given  in 
eleven  one-hour  sessions  to  the  children  in  the  8B 

7L.  L.  Thurstone  and  Thelma  Gwinn  Thiirstone,  Factorial 
Studies  of  Intelligence.  Psychometric  Monograph  No.  2 
tChicago:  University  of  Chicago  Press,  1941). 


grades  in  each  of  the  fifteen  schools.  The  children 
enjoyed  the  tests  and,  with  very  few  exceptions,  the 
sustained  interest  and  effort  were  quite  evident. 
One  thing  which  a psychologist  might  fear  in  such 
a long  series  of  tests  would  be  fluctuating  motiva- 
tion on  the  part  of  the  students.  Although  the  ad- 
justment teachers  administered  the  tests,  every 
session  was  observed  by  a member  of  our  staff,  and 
we  were  highly  gratified  by  the  interest  of  the 
pupils. 

In  addition  to  the  sixty  tests  we  used  three  more 
variables:  chronological  age,  mental  age,  and  sex. 
The  latter  test  data  were  available  in  school  records. 
Mental  age  was  determined  by  the  Kuhlmann-An- 
derson  tests  which  had  been  given  previously  to 
the  same  children.  Therefore,  the  battery  to  be 
analyzed  factorially  contained  sixty-three  variables. 

The  total  population  in  this  study  consisted  of 
1,154  eighth-grade  children.  When  all  the  records 
had  been  assembled,  it  was  found  that  710  of  these 
subjects  had  complete  records  for  all  of  the  63 
variables.  The  correlations  were  based  on  this  popu- 
lation of  complete  records,  rather  than  on  the  large 
population  with  varying  numbers  of  cases. 

The  table  of  intercorrelations  was  factored  to  ten 
factors  by  the  centroid  method  on  the  tabulating 
machines  by'  means  of  punched  cards.  Successive 
rotations  made  by  the  method  of  extended  vectors 
yielded  an  oblique  factorial  matrix  which  is  a 
simple  structure.® 

Inspection  of  the  rotated  factorial  matrix  showed 
seven  of  the  factors  previously  indicated:  Rote 
Memory,  Induction,  Verbal  Meaning,  Word 
Fluency,  Number,  Space,  Perceptual  Speed;  and 
three  less  easily  identifiable  factors.  One  of  these  is 
another  Verbal  factor;  one  is  involved  in  ability  to 
solve  pencil  mazes;  and  one  is  present  in  the  three 
dot-counting  tests  which  were  used. 

The  intercorrelations  between  the  ten  primary 
factors  were  computed.  The  main  interest  centers 
on  the  seven  primary  factors  that  can  be  given  in- 
terpretation and,  specially,  on  the  first  six  of  these 
factors  for  which  the  interpretation  is  more  definite. 
Among  the  high  correlations  we  note  that  the  Num- 
ber factor  is  correlated  with  the  two  verbal  factors. 
The  Word  Fluency  factor  has  high  correlation  with 
the  Verbal  Meaning  factor  and  with  Induction. 
The  Rote  Memory  factor  seems  to  be  independent 
of  the  other  factors. 

Because  of  the  psychological  interest  in  the  cor- 
relations of  the  primary  mental  abilities,  a separate 
analysis  was  made  of  the  correlations  for  those  fac- 
tors which  seem  to  have  reasonably  certain  inter- 

*L.  L.  Thurstone,  The  Vectors  of  Mind.  (Chicago:  University 
of  Chicago  Press,  1935.) 


pretation.  If  these  six  primary  mental  abilities  are 
correlated  because  of  some  general  intellective 
factor,  then’  the  rank  of  the  correlation  matrix 
should  be  one.  Upon  examination,  this  actually 
proves  to  be  the  case.  A single  factor  accounts  for 
most  of  the  correlations  between  the  primary  factors. 

The  single  factor  loadings  show  that  the  Induc- 
tive factor  has  the  highest  loading  and  the  Rote 
Memory  factor  the  lowest  loading  on  the  common 
general  factor  in  the  primary  abilities.  This  general 
factor  is  what  we  have  called  a second-order  general 
factor.  It  makes  its  appearance  not  as  a separate 
factor,  but  as  a factor  inherent  in  the  primaries  and 
their  correlations.  If  further  studies  of  the  primary 
mental  abilities  of  children  should  reveal  this  gen- 
eral factor,  it  may  sustain  Spearman’s  contention 
that  there  exists  a general  intellective  factor.  In- 
stead of  depending  on  the  averages  or  centroids  of 
arbitrary  test  batteries  for  its  determination,  the 
present  method  should  enable  us  to  identify  it 
uniquely. 

We  have  not  been  able  to  find  in  these  data  a 
general  factor  that  is  distinct  from  the  primary 
factors,  but  the  second-order  general  factor  should 
be  of  even  more  psychological,  interest  than  the 
more  frequently  postulated  independent  general 
factor  of  Spearman.  It  would  be  ,our  judgment  that 
the  second-order  general  factor  found  here  is  prob- 
ably the  general  factor  which  Spearman  has  so  long 
defended,  but  we  cannot  say  whether  he  would 
accept  the  present  findings  as  sustaining  his  con- 
tentions about  the  general  factor.  We  have  not 
found  any  occasion  to  debate  the  existence  of  a 
general  intellective  factor.  The  factorial  methods  we 
have  been  using  are  adequate  for  finding  such  a 
factor,  either  as  a factor  independent  of  the  prima- 
ries or  as  a factor  operating  through  correlated 
primaries. 

4.  INTERPRETATION  OF  FACTORS 

The  analysis  of  this  battery  of  sixty  tests  revealed 
essentially  the  same  set  of  primary  factors  which 
had  been  found  in  previous  factorial  studies.  Six 
of  the  factors  seemed  to  have  sufficient  stability  for 
the  several  age  levels  that  have  been  investigated 
to  justify  an  extension  of  the  tests  for  these  factors 
into  practical  test  work  in  the  schools.  In  making 
this  extension  we  have  been  obliged  to  consider 
carefully  the  difference  between  research  on  the 
nature  of  the  primary  factors  and  the  construction 
of  tests  fo,"  practical  use.  Several  of  the  primary 
factors  ar^  not  yet  sufficiently  clear  as  regards 
psychologic^’  interpretation  to  justify  a^  attempt 
to  appraise  them  generally  among  schoo'  children. 


The  primary  factors  that  do  seem  clear  enough  for 
such  purposes  are  the  following: 

Number  N,  Verbal  Meaning  V,  Space  S,  Word 
Fluency  'W,  Induction  or  Reasoning  R,  and  Rote 
Memory  M.  The  factors  which  in  several  studies 
are  not  yet  sufficiently  clear  for  general  application 
are  the  Perceptual  factor  P and  the  Deductive  fac- 
tor D. 

The  Number  factor  N is  involved  in  the  ability  to 
do  numerical  calculations  rapidly  and  accurately. 
It  is  not  dependent  upon  the  reasoning  factors  in 
problem-solving,  but  seems  restricted  to  the  simpler 
processes,  such  as  addition  and  multiplication. 

The  Verbal  factor  V is  found  in  tests  i involving 
verbal  comprehension,  for  example,  tests  ^f  vocabu- 
lary, opposites  and  synonyms,  completion  tests,  and 
various  reading  comprehension  tests. 

The  Space  factor  S is  involved  in  any  task  in 
which  the  subject  manipulates  an  object  imaginally 
in  space.  The  ability  is  involved  in  many  mechani- 
cal tasks  and  in  the  understanding  of  mechanical 
drawings.  Such  material  cannot  be  used  con- 
veniently in  testing  situations,  so  we  have  used  a 
large  number  of  tasks  which  are  psychologically 
similar,  such  as  Flags,  Cards,  and  Figures. 

The  Word  Fluency  factor  W is  involved  whenever 
the  subject  is  asked  to  think  of  isolated  words  at  a 
rapid  rate.  It  is  for  this  jreason  that  we  have  called 
the  factor  a Word  Fluency  factor.  It  can  be  ex- 
pected in  such  tests  as  anagrams,  rhyming,  and  re- 
calling words  with  a given  initial  letter,  prefix,  or 
suffix.  ' 

The  Reasoning  factor  R is  found  in  tasks  that 
require  the  subject  to  discover  a rule  or  principle 
involved  in  series  or  groups  of  letters.  The  Letter 
Series  and  Letter  Grouping  tests  are  good  examples 
of  the  task.  In  all  these  experimental  studies  two 
separate  Reasoning  factors  have  been  indicated. 
They  are  perhaps  Induction  and  Deduction,  but  we 
have  not  succeeded  in  constructing  pure  tests  of 
either  factor.  The  present  reasoning  tests  are  more 
heavily  saturated  with  the  Inductive  factor,  but  the 
factor  will  here  be  called  Reasoning  R. 

A Rote  Memory  factor  M has  been  clearly  present 
in  all  test  batteries.  The  tests  for  memory  which 
are  now  being  used  depend  upon  the  ability  to  mem- 
orize quickly.  It  is  quite  possible  that  the  Rote 
Memory  factor  M will  be  broken  down  into  several 
Memory  factors. 

In  presenting  for  general  use  a differential  psy- 
chological examination  which  appraises  the  mental 
endowment  of  children,  it  should  not  be  assumed 
that  there  is  anything  final  about  six  primary  fac- 
tors. No  one  knows  how  many  primary  mental  abili- 
ties there  may  be.  It  is  hoped  that  future  factorial 


studies  will  reveal  many  other  important  primary 
abilities  so  that  the  mental  profiles  of  students  may 
eventually  be  adequate  for  appraising  educational 
and  vocational  potentialities.  In  such  a program  the 
present  studies  are  only  a starting  point  in  substi- 
tuting for  the  description  of  mental  endowment  by 
a single  intelligence  index  the  description  of  mental 
endowment  by  a profile  of  fundamental  traits. 

5.  A SELECTED  TEST  BATTERY 

In  adapting  the  tests  for  practical  use  in  the 
schools  for  the  appraisal  of  six  primary  mental 
abilities,  we  must  recognize  that  the  new  test  pro- 
gram has  for  its  object  the  production  of  a profile 
for  each  child,  as  distinguished  from  the  description 
of  a child’s  mental  endowment  in  terms  of  a single 
intelligence  index.  For  many  educational  purposes 
it  is  still  of  value  to  appraise  a child’s  mental  en- 
dowment roughly  by  a single  measure,  but  the 
composite  nature  of  such  single  indices  must  be 
recognized. 

The  factorial  matrix  of  the  battery  of  sixty  tests 
was  inspected  to  find  the  three  best  tests  for  each 
of  seven  primary  factors.  In  making  the  selection  of 
tests  for  each  primary  factor,  Consideration  was 
given  not  only  to  the  factorial  saturations  of  the 
tests,  which  are,  of  course,  most  important  but  also 
to  the  availability  of  parallel  forms.  Ease  of  adminis- 
tration and  ease  in  understanding  the  instructions 
are  also  important  considerations. 

The  several  tests  for  each  primary  factor  were 
printed  in  a separate  booklet  and  the  material  was 
so  arranged  that  the  tests  for  any  factor  could  be 
given  easily  within  a forty-minute  school  period. 
The  main  purpose  of  the  larger  test  battery  was  to 
determine  whether  the  primary  factors  could  be 
found,  for  eighth-grade  children,  but  the  purpose  of 
the  present  shorter  battery  was  to  produce  a prac- 
tical, useful  tesf  battery  and  to  check  its  factorial 
composition.  The  selected  tests  were  edited  and  re- 
vised so  that  they  could  be  used  for  either  hand 
scoring  or  machine  scoring.  The  Word  Fluency 
tests  constitute  an  exception  in  that  none  of  the 
tests  now  known  to  be  saturated  with  this  factor 
seem  suitable  for  machine  scoring. 

In  order  to  check  the  factorial  analysis  at  the 
present  age  level,  we  arranged  to  give  the  selected 
list  of  21  tests  to  a second  population  of  eighth- 
grade  children.  The  resulting  data  were  factored 
independently  of  the  larger  battery  of  tests.  There 
were  437  subjects  in  this  population  who  took  all 
of  the  21  tests.  This  population  was  used  for  a new 
factor  analysis.  The  results  of  this  analysis  clearly 
confirmed  the  previous  study.  The  simple  structure 


in  the  present  battery  is  sharp,  with  only  one 
primary  factor  conspicuously  present  in  each  test, 
so  that  the  structure  could  be  determined  by  in- 
spection for  clusters.® 

6.  THE  1941  EDITION 

A battery  of  seventeen  tests  was  assembled  in  a 
series  of  test  booklets.  An  experimental  edition  of 
twenty-five  thousand  copies  was  printed,  and  these 
were  given  in  the  Chicago  Public  Schools  to  ap- 
proximately one  thousand  children  at  each  half- 
year  grade  level  from  grade  5B  through  the  senior 
year  in  high  school.  These  records  were  obtained 
during  the  school  year  1940-1941.  The  u!^e  of  such 
a wide  age  range  in  standardizing  the  test  is  at 
first  thought,  perhaps,  rather  strange.  The  effort 
was  made  in  order  to  secure  age  norms  throughout 
the  entire  range  of  abilities  found  among  eighth- 
grade  children  since  the  tests  were  to  become  a 
part  of  the  testing  procedure  for  all  8B  children  in 
the  Chicago  schools.  Separate  age  norms  were  de- 
rived for  each  of  the  six  primary  abilities.  If  a 
single  index  of  a student’s  mental  ability  is  desired, 
a weighted  average  of  his  six  ability  scores  can 
be  used  for  this  purpose. 

The  complete  test  program  consisted  of  seventeen 
tests,  all  of  which  were  adapted  to  either  hand 
scoring  or  to  machine  scoring  except  the  three  tests 
for  the  Word  Fluency  factor  W.  In  the  nature  of 
the  case  there  seem  to  be  difficulties  in  reducing 
this  test  to  machine-scoring  form;  hence  it  has  been 
retained  in  hand-scoring  form.  It  should  be  said, 
however,  that  the  W tests  can  be  scored  almost  as 
fast  as  the  tests  which  are  rpachine  scored.  The 
hand  scoring  of  all  the  tests  is  very  easily  accom- 
plished by  the  use  of  transparent  stencils  provided 
with  the  tests.  Hand  scoring  is  facilitated  by  the  use 
of  the  scoring  board  distributed  by  C.  H.  Stoelting 
Company,  which  is  described  on  pages  23  and  24. 

The  battery  of  tests  represents  six  primary  men- 
tal abilities,  namely.  Number  N,  Verbal  Meaning  V, 
Space  S,  Word  Fluency  W,  Reasoning  R,  and  Rote 
Memory  M.  They  enable  the  skilled  psychologist 
to  tabulate  a profile  of  six  linearly  independent 
scores  instead  of  a single  measure,  such  as  the  in- 
telligence quotient. 

Principals,  teachers,  adjustment  teachers,  and 
school  psychologists  have  expressed  their  satisfac- 
tion with  the  profile  of  abilities  plotted  for  each 
child.  Probably  the  children  themselves  have  found 
the  profiles  most  interesting  and  have  profited  most 
from  an  examination  of  their  own  profiles.  In  the 
school  year  1941-1942,  these  tests  were  installed  as 

9L.  L.  Thurstone  and  Thelma  Gwinn  Thurstone,  op  cit. 
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a part  of  the  educational  guidance  program  in  the 
Chicago  schools  by  administering  them  to  8B 
elementary  school  pupils  and  to  lOB  high  school 
pupils. 

Some  of  the  , features  of  the  tests  should  be  men- 
tioned. The  tests  are  so  arranged  that  machine- 
scoring and  hand-scoring  tests  are  directly  com- 
parable and  have  the  same  norms.  The  child’s  task 
does  not  vary  with  the  type  of  scoring;  only  the 
scorer’s  job  is  changed.  Another  feature  is  the  use 
of  fore-exercises  which  allow  plenty  of  time  for  the 
student  to  become  familiar  with  the  task.  The  time 
limits  for  the  practice  exercises  are  approximate. 

7.  THE  1943  (SINGLE  BOOKLET)  EDITION 

The  1943  edition  is  a shortened  form  of  the  pri- 
mary mental  abilities  tests  in  the  1941  edition. 
The  time  of  administering  and  scoring  the  tests  was 
found  to  be  rathe^'  too  long  for  use  in  many  schools. 
Five  tests  have  been  eliminated  from  the  1941  bat- 
tery, but  the  remaining  twelve  tests  are  completely 
unaltered.  This  made  possible  the  use  of  the  stand- 
ardization data  in  preparing  norms  based  on  a 
smaller  number  of  tests.  The  tests  are  arranged  in 
one  booklet  of  twenty-four  pages  which  eliminates 
the  handling  of  a large  number  of  separate  sheets. 

The  present  battery  can  be  administered  in  a total 


of  two  hours  of  testing  time.  This  time  may  bi 
spaced  according  to  the  demands  of  the  school 
schedule.  The  best  arrangement  is  two  sessions  of 
one  hour  each  or  three  sessions  of  forty  minutes 
each.  If  the  tests  are  given  in  two  sessions,  they 
should  be  divided  as  follows: 

First  Session — NUMBER  Tests  N 

VERBAL  MEANING  Tests  V 
SPACE  Tests  S 

Second  Session — WORD  FLUENCY  Tests  W 
REASONING  Tests  R 
MEMORY  Test  M 

First  Session — NUMBER  Tests  N 

VERBAL  MEANING  Tests  V 

Second  Session — SPACE  Tests  S 

WORD  FLUENCY  Tests  W 

Third  Session — REASONING  Tests  R 
MEMORY  Test  M 

The  1943  edition  has  been  arranged  with  the  pur- 
pose of  njaking  hand  scoring  easily  accomplished. 
Hand  scoring  of  this  form  can  be  done  so  quickly 
that  we  believe  most  schools  will  prefer  hand  scor- 
ing to  machine  scoring. 


PART  II:  INSTRUCTIONS  TO  THE  EXAMINER 


I.  GENERAL  INSTRUCTIONS 


Abilities 


Tests 


The  tests  for  six  primary  mental  abilities,  together 
with  practice  exercises  for  each  test  and  a profile 
page,  are  contained  in  a single  booklet  of  twenty- 
four  pages.  This,  and  a set  of  twenty-four  cards 
for  the  Memory  Test,  constitute  all  the  material 
needed  for  testing  each  child.  The  abilities  and 
tests  are  summarized  below  in  the  order  in  which 
they  occur  in  the  booklet. 


Abilities 
Number  N 


Tests 

Addition 

Multiplication 


Verbal  Meaning  V 
Space  S 

Word  Fluency  W 
Reasoning  R 
Memory  M 


Vocabulary 

Completion 

Figures 

Cards 

First  Letters 
Four-letter  words 

Letter  Series 
Letter  Grouping 

First  Names 
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The  total  time  required  for  administering  the 
tests  is  about  two  hours.  It  is  suggested  that  the 
testing  be  done  in  two  periods  of  one  hour  each  or 
in  three  periods  of  forty  minutes  each.  It  is  not 
recommended  that  all  the  tests  be  administered  in 
one  session.  The  tests  are  arranged  in  the  booklet 
so  that  the  order  of  tests  may  be  preserved  although 
the  length  of  the  testing  period  may  vary. 

The  procedures  common  to  all  testing  sessions 
are  summarized  in  the  following  paragraphs. 

Time  limits  for  the  tests  proper  are  exact.  Time 
limits  for  the  practice  problems  are  approximate. 
Examiners  should  time  all  tests  with  a stop  watch. 
It  is  desirable  to  have  a proctor  check  time  by  a 
second  watch. 

As  much  assistance  as  is  necessary  should  be 
given  on  the  practice  problems.  Be  sure  that  the 
students  understand  the  nature  of  the  task.  No  as- 
sistance whatsoever  may  be  given  on  the  tests 
proper. 

An  examiner  should  have  at  least  one  assistant 
to  help  with  each  test  session.  This  assistant  will 
frequently  be  the  room  teacher.  The  assistant 
should  hold  a copy  of  the  test  booklet  in  which  the 
answers  to  the  practice  problems  have  been  marked. 

On  each  testing  day  explain  the  marking  of 
answer  spaces.  Explain  that  mistakes  can  be 
erased,  but  that  they  must  be  erased  completely. 

Be  sure  that  the  students  always  fold  back  their 
booklets;  otherwise  the  next  test  is  exposed. 

At  the  end  of  each  testing  period  collect  the 
booklets. 

Warn  the  students  that  they  should  always  listen 
to  the  instructions  and  do  exactly  as  they  are  told. 

Detailed  instructions  for  each  test  are  given  in 
this  manual.  The  bold  face  indented  material  is  to 
be  read  aloud  to  the  students.  All  other  material  is 
for  the  examiner  only. 

The  numbers  and  arrows  (6-^)  are  inserted  in 
the  manual  to  help  the  examiner  find  the  place 
quickly  at  the  end  of  the  separate  tests.  The  stop 
watch  should  correspond  to  the  printed  number. 
The  arrow  points  to  the  line  in  which  is  printed 
the  next  direction  to  be  read  aloud  to  the  students. 

The  instructions  for  starting  the  tests  always  con- 
sist of  the  words  “Ready! Begin!”  A pause 

should  be  made  between  these  two  words  to  allow 
the  students  to  find  the  page  number  and  be  ready 
to  begin  working  on  the  signal  “Begin!”  This  pro- 
cedure leads  to  uniformity  in  the  time  allowed  all 
students  for  working  on  the  tests  proper. 

At  the  direction  “Pencils  up!”  the  students  are  to 
raise  their  pencils.  This  enables  the  examiner  to 
check  that  no  student  begins  to  work  on  a test  be- 
fore the  direction  to  do  so  is  given. 


Check  the  data  on  the  back  cover  page  of  the 
booklet  against  permanent  records. 

Enter  each  child’s  age  in  years  and  months.  Check 
this  with  the  age  on  the  school’s  permanent  record. 
In  calculating  ages,  sixteen  days  or  more  are  to  be 
counted  as  one  month.  Fewer  than  16  days  should 
be  dropped.  The  ages  are  to  be  obtained  for  the 
first  day  of  testing'  since  that  is  the  day  on  which 
the  children  record  their  ages  on  the  test  booklet. 
Suppose  that  a child  takes  the  first  test  on  Decem-i 
ber.l2,  1943,  and  that  he  was  born  May  23,  1927. 
He  is  16  years,  6 months  and  19  days  old  on  the 
first  testing  day.  His  age  is  therefore  reported 
16-7  (sixteen  years,  seven  months) . 

The  examiner  should  make  a statement  about 
the  tests  to  the  students  at  the  beginning  of  the 
first  session.  The  paragraphs  in  section  2 below 
contain  the  material  which  the  examiner  should 
present.  The  paragraphs  may  be  read  to  the  stu- 
dents. With  younger  children,  it  may  be  necessary 
for  the  examiner  to  supplement  the  paragraphs 
with  additional  instructions. 


♦ 


2.  PRELIMINARY  INSTRUCTIONS  TO 
STUDENTS  ^ 

You  are  going  to  take  a series  of  tests  called 
The  Chicago  Tests  of  Primary  Mental  Abilities. 

The  tests  are  too  long  to  be  finished  in  the 
time  allowed.  Work  as  fast  and  as  eccurately  as 
you  can  because  your  score  will  be  the  total 
number  of  correct  answers  you  make  in  the 
time  allowed. 

It  is  possible  that  some  of  the  tests  will  be 
more  interesting  than  others;  that  some  will  be 
easier  than  others;  that  some  students  may  pre> 
fer  one  test,  some  another;  that  some  students 
may  do  well  in  one  test,  and  some  in  another; 
but  every  student  should  do  the  very  best  he 
can  in  every  test. 

Always  listen  carefully  for  instructions  and 
do  exactly  what  you  are  told  to  do. 


3.  INSTRUCTIONS  FOR  GIVING  THE 
NUMBER  TESTS.  N 


The  booklets  will  be  distributed  now.  Do  not 
open  your  booklet  until  you  are  told  to  do  so. 


Distribute  the  booklets. 


Do  not  open  the  booklet.  Print  your  name  on 
the  front.  Print  your  last  name  and  then  your 
first  name.  Turn  the  booklet  over  to  the  last 
page.  Print  your  name  again. 

Fill  in  the  date.  The  date  today  is 

Fill  in  the  name  of  your  school 
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When  were  you  born?  Write  the  year 

month day 

What  grade  are  you  in? Sex:  write 

boy  or  girl. 

Do  not  fill  in  your  present  age. 

Open  your  booklet  to  Page  2 — Page  2 — and 
fold  it  back.  The  first  test  is  ADDITION.  I shall 
read  the  directions  with  you. 

Allow  about  three  minutes  for  this  page. 

Below  are  two  columns  of  numbers  which  have 
been  added.  Add  the  numbers  for  yourself 
to  see  if  the  answers  are  correct. 

Give  students  time  to  check  the  problems.  Copy 
the  problems  with  the  answer  spaces  on  the  board. 
Mark  the  answer  correctly.  Explain  the  marking 
of  the  answer  spaces. 

The  first  answer  is  right,  so  the  space  in  the  R 
row  is  marked.  The  second  answer  is  wrong, 
so  the  space  in  the  W row  is  marked. 

Check  the  answers  of  the  problems  below.  If 
the  answer  is  right,  mark  the  space  in  the  R 
row.  If  the  answer  is  wrong,  mark  the  space  in 
the  W row.  Do  it  now. 

Give  students  time  to  mark  the  problems.  Check 
to  see  that  students  know  ho\v  to  indicate  the  cor- 
rect answers.  Examiner  and  proctor  should  check 
the  papers. 

The  first  answer  is  wrong,  so  you  should  have 
marked  the  space  in  the  W row.  The  second 
answer  is  right,  so  you  should  have  marked  the 
space  in  the  R row.  The  third  answer  is  right, 
so  you  should  have  marked  the  space  in  the 
R row. 

Allow  the  students  time  to  change  their  answers  if 
they  wish.' 


Allow  about  three  niinutes  for  this  page. 

Below  are  two  multiplication  problems.  Multi- 
ply the  numbers  for  yourself  to  see  if  the 
answers  are  correct. 

Give  the  students  time  to  check  the  problems. 

The  first  answer  is  right,  so  the  space  in  the  R 
row  is  marked.  The  second  answer  is  wrong, 
so  the  space  in  the  W row  is  marked. 

Check  the  answers  of  the  problems  below.  If 
the  answer  is  right,  mark  the  space  in  the  R 
row.  If  the  answer  is  wrong,  mark  the  space 
in  the  W row.  Do  it  now. 

Give  students  time  to  work  the  problems. 

The  first  answer  is  right,  so  you  should  have 
marked  the  space  in  the  R row.  The  second 
answer  is  wrong,  so  you  should  have  marked 
the  space  in  the  W row.  The  third  answer  is 
wrong,  so  you  should  have  marked  the  space 
in  the  W row. 

Pencils  up!  When  I give  the  signal  (not  yet), 
you  are  to  mark  more  problems  of  the  same 
kind.  Work  quickly,  but  try  not  to  make  mis- 
takes. You  will  have  five  minutes  for  the  test, 
MULTIPUCATION.  Is  everybody  ready?  Turn 
to  Page  5 — Page  5 — and  fold  the  booklet 
back.  Ready!  - - - Begin! 

Start  timing  when  you  say,  “Begin!”  ' 

After  exactly  five  (5)  minutes,  say: 

Stop ! Everybody  stop.  Even  if  you  have  not<^  5 
finished  MULTIPLICATION,  you  must  stop. 

4.  INSTRUCTIONS  FOR  GIVING  THE  VERBAL 
MEANING  TESTS,  V 


Pencils  up!  When  I give  the  signal  (not  yet), 
you  are  to  mark  more  problems  of  the  same 
kind.  Work  quickly,  but  try  not  to  make 
mistakes.  You  will  have  six  minutes  for  the 
test,  ADDITION.  Is  everybody  ready?  Turn 
to  Page  4 — Page  4 — and  fold  the  booklet 
back.  Ready!  - - - Begin! 


Start  timing  when  you  say,  “Begin.’ 
After  exactly  six  (6)  minutes,  say: 


6^  Stop!  Everybody  stop.  Even  if  you  have  not 
finished  ADDITION,  you  must  stop. 

Turn  your  booklet  back  to  page  3 — Page  3 — 
and  fold  it  back.  The  next  test  is  MULTIPLI- 
CATION. I shall  read  the  directions  with  you. 


Turn  to  Page  6 — Page  6 — and  fold  the 
booklet  back.  The  next  test  is  VOCABULARY. 
I shall  read  the  directions  with  you. 

Allow  about  three  minutes  for  this  page. 

The  first  word  in  the  following  line  is  “big.” 
“Big-ill-large-down-sour.” 

One  of  the  other  words  means  the  same  as 
“big.”  The  word  “large”  has  been  marked 
because  it  means  the  same  as  ^‘big.’^ 

The  first  word  in  the  following  line  is  “ancient.” 
Mark  one  of  the  other  words  which  means  the 
same  as  “ancient.” 

Give  the  students  time  to  mark  the  word. 
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. You  should  have  marked  “old,”  because  it 
means  the  same  as  “ancient.”  In  each  of  the 
following  lines,  mark  the  word  that  means  the 
same  as  the  first  word. 

Give  the  students  time  to  mark  the  words. 

In  the  first  row  you  should  have  marked  “still” ; 
in  the  second  row  you  should  have  marked 
“secure”;  in  the  third  row  you  should  have 
marked  “courageous.” 

Pencils  up!  When  I give  the  signal  (not  yet), 
you  are  to  mark  other  words  in  the  same  way. 
Work  quickly,  but  try  not  to  make  mistakes. 
You  will  have  four  minutes  for  the  test,  VOCA- 
BULARY. Is  everybody  ready?  Turn  to  Page 
8 — Page  8 — and  fold  the  booklet  back. 
Ready!  - - - - B^in! 

Start  timing  when  you  say,  “Begin.” 

After  exactly  four  (4)  minutes,  say: 

Stop ! Everybody  stop.  Even  if  you  have  not 
finished  VOCABULARY,  you  must  stop.  Turn 
the  booklet  back  to  Page  7 — Page  7 — and 
fold  it  back. 

The  next  test  is  COMPLETION.  I shall  read  the 
directions  with  you. 

Allow  about  three  minutes  for  this  page. 

Read  the  definition  below.  Think  of  the  word 
which  fits  the  definition.  The  first  letter  of 
the  word  is  in  the  row  of  letters  under  the 
definition. 

“The  first  meal  of  the  day.  A — B — C — D — E.” 
The  word  is  “Breakfast.”  The  B has  been 
marked  because  it  is  the  first  letter  of  the  word 
“Breakfast.” 

Do  the  following  example. 

Give  the  students  time  to  read  the  definition,  think 
of  the  word,  and  mark  the  letter. 

The  word  is  “Gymnasium.”  You  should  have 
marked  G,  because  it  is  the  first  letter  of  the 
w'ord  “Gymnasium.” 

Do  the  following  examples  in  the  same  way. 

Give  the  students  time  to  think  of  the  words  and 
to  mark  the  letters. 

In  the  first  definition  the  word  is  “Blood,”  so 
you  should  have  marked  B. 

In  the  second  definition  the  word  is  “Penny,” 
so  you  should  have  marked  P. 

In  the  third  definition  the  word  is  “Cot,”  so 
you  should  have  marked  C. 

Pencils  up!  When  I give  the  signal  (not  yet). 


you  are  to  mark  more  problems  of  the  same 
kind.  Work  quickly,  hut  try  not  to  make 
mistakes.  If  you  come  to  a definition  you  don’t 
know,  skip  it  and  go  on  to  the  next  one.  If 
you  have  time,  you  can  come  back  to  it.  You 
will  have  six  minutes  for  the  test,  COMPLE- 
TION. Is  everybody  ready?  Turn  to  Page  9 
— Page  9 — and  fold  your  booklet  back. 
Ready!  - - - Begin! 


Start  timing  when  you  say,  “Begin.” 
After  exactly  six  (6)  minutes,  say: 


Stop ! Everybody  stop.  Even  if  you  have  not-^  6 
finished  COMPLETION,  you  must  stop. 


5.  INSTRUCTIONS  FOR  GIVING  THE  SPACE 
TESTS,  S 

Turn  to  Page  10  — Page  10  — and  fold  your 
booklet  back.  The  next  test  is  FIGURES.  I 
shall  read  the  directions  with  you. 

Allow  about  six  minutes  for  this  page.  Use  the 
blackboard  for  demonstration,  if  necessary. 

Look  at  the  row  of  figures  below.  The  first 
figure  is  like  the  letter  F which  is  right  side  up. 
All  the  other  figures  are  like  the  first,  but  they 
have  been  turned  in  different  directions. 
Satisfy  yourself  that  all  of  these  figures  look 
like  the  first  one  if  they  are  turned  right  side 
up. 

Now  look  at  the  next  row  of  figures.  The  first 
one  looks  like  an  F.  But  none  of  the  other 
figures  would  look  like  an  F even  if  they  were 
turned  right  side  up.  They  are  all  made  back- 
ward. 


Pause  for  the  students  to  study  the  figures. 


Some  of  the  figures  in  the  next  row  are  like  the 
first  figure.  Some  are  made  backward.  The 
figures  like  the  first  figure  are  marked.  Notice 
that  all  the  figures  like  the  first  figure  are 
marked. 


Pause  for  the  students  to  study  the  figures. 

« 

In  the  row  of  figures  below,  mark  every  figure 
which  is  like  the  first  figure  in  the  row.  Do  not 
mark  the  figures  which  are  made  backward. 
Do  that  now. 


Give  the  students  time  to  mark  the  figures. 

You  should  have  marked  the  figures  A and  E. 
In  each  row  below  mark  every  figure  which  is 
like  the  first  figure  in  the  row. 
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Give  the  students  time  to  mark  the  figures. 

In  the  first  row  you  should  have  marked  the 
figures  D,  and  F.  In  the  second  row  you 
should  have  marked  the  figures  C and  F.  Re- 
memher  there  may  be  in  a row  any  number  of 
figures  like  the  first  one. 

Give  students  assistance  with  the  practice  problems 
if  necessary.  Allow  proctors  time  to  check. 

Pencils  up!  When  I give  the  signal  (not  yet), 
you  are  to  mark  more  figures  in  the  same  way. 
Work  quickly,  but  try  not  to  make  mistakes. 
You  will  have  five  minutes  for  the  test,  FIG- 
URES. Is  everybody  ready?  Turn  your  book- 
let to  Page  12  — Page  12  — and  fold  it  back. 
Ready!  - - - - Begin! 


Pencils  up!  When  I give  the  signal  (not  yet), 
you  are  to  mark  more  cards  in  the  same  way. 
Work  quickly,  but  try  not  to  make  mistakes. 
You  will  have  five  minutes  for  the  test,  CARDS. 

Is  everybody  ready?  Turn  your  booklet  to  Page 
13 — Page  13 — and  fold  it  back.  Ready!  - - - - 
Begin ! 

Start  timing  when  you  say,  “Begin.” 

After  exactly  five  (5)  minutes,  say: 

Stop!  Everybody  stop.  Even  if  you  have  nof^ 
finished  CARDS,  you  must  stop. 


6.  INSTRUCTIONS  FOR  GIVING  THE  WORD 
FLUENCY  TESTS,  W 


Start  timing  when  you  say,  “Begin.” 

After  exactly  five  (5)  minutes,  say: 

5 Stop!  Everybody  stop.  Even  if  you  have  not 

finished  FIGURES,  you  must  stop.  Turn  back 
to  Page  11  — Page  11  — and  fold  the  booklet 
back.  The  next  test  is  CARDS.  I shall  read 
the  .directions  with  you. 

Allow  about  six  minutes  for  this  page. 

Here  is  a picture  of  a card.  It  looks  like  an  L, 
and  it  has  a hole  in  one  end. 

The  two  cards  below  are  alike.  You  can  slide 
one  around  on  the  page  to  fit  the  other  exactly. 
Now  look  at  the  next  two  cards.  They  are  dif- 
ferent. You  cannot  make  them  fit  exactly  by 
sUding  them  around  on  the  page. 

Pause  for  the  students  to  study  the  cards. 

Here  are  more  cards.  Some  of  the  cards  are 
marked.  The  cards  which  are  like  the  first  card 
in  this  row  are  marked. 


Pause  for  the  students  to  study  the  cards. 

Below  is  another  row  of  cards.  Mark  all  the 
cards  which  are  like  the  first  card  in  the  row. 


Allow  the  students  time  to  mark  the  Ccurds. 


You  should  have  marked  the  cards  B and  C. 
Here  are  some  more  cards  for  you  to  mark.  In 
each  row  mark  every  card  that  is  like  the  first 
card  in  the  row.  Do  that  now. 


Allow  the  students  time  to  mark  the  cards. 


In  the  first  row  you  should  have  marked  the 
cards  B,  C,  and  F.  In  the  second  row  you  should 
have  marked  the  cards  A,  C,  and  E. 


Give  students  assistance  with  the  practice  problems 
if  necessary.  Allow  proctors  time  to  check. 


Turn  to  Page  14 — Page  14 — and  fold  the  book- 
let back.  The  next  test  is  FIRST  LETTERS. 

I shall  read  the  directions  with  you. 

Allow  about  three  minutes  for  this  page. 

Look  at  the  words  in  the  following  list.  Each 
word  begins  with  D. 

doll  dinner  daisy  doughnut 
On  the  blanks  below  write  several  words  which 
begin  with  P.  One  word  you  might  write  is 
“pretty.” 

Go  ahead  and  write  more  words  which  begin 
with  P. 

Give  the  students  tune  to  write  several  words. 

Then  suggest  a few  simple  words  beginning  with  P 
such  as  “post,”  “party,”  “picnic,”  “pan.” 

When  I give  the  signal  (not  yet),  you  will  be 
given  a new  letter.  You  are  to  write  as  many 
words  as  you  can  which  begin  with  the  new  let- 
ter. Any  word  is  all  right  if  it  begins  with  the 
right  letter.  If  you  think  of  a word  you  can’t 
spell,  just  spell  it  the  best  you  can.  Write  the 
words  as  fast  as  you  can.  You  will  have  five 
minutes  for  the  test,  FIRST  LETTERS.  Is  every- 
body ready?  Turn  to  Page  16 — Page  16^— and 
fold  your  booklet  back. 

Pencils  up! 

The  new  letter  is  S.  Write  as  many  words  as 
you  can  which  begin  with  S.  Ready!  - - - - Begin! 

Start  timing  when  you  say,  “Begin.” 

After  exactly  five  (5)  minutes,  say: 

Stop!  Everybody  stop.  5 

Turn  back  to  Page  15 — Page  15 — and  fold 
your  booklet  back.  The  next  test  is  FOUR- 
LETTER  WORDS.  I shall  read  the  directions 
with  you. 
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Allow  about  three  minutes  for  this  page. 

Look  at  the  words  in  the  follow'ing  list.  Each 
word  has  four  letters  and  begins  with  B. 

bear  bone  bold  bent 

On  the  blanks  below  write  several  four-letter 
words  which  begin  with  M.  One  word  you  might 
write  is  “most.”  Go  ahead  and  write  more  four- 
letter  words  which  begin  with  M. 

Give  the  students  time  to  write  several  words. 
Then  suggest  a few  simple  four-letter  words  begin- 
ning with  M,  such  as  “meat,”  “mine,”  “mint,”  “mile.” 

Some  of  you  may  have  wondered  if  you  should 
write  a word  like  “maps.”  You  are  not  to  use 
such  words,  for  “maps”  is  simply  the  plural 
of  a three-letter  word. 

Some  of  you  may  have  thought  of  proper 
names,  for  example,  “Mary.”  That  is  all  right. 
“Mary”  is  a four-letter  word  which  begins  with 
M. 

When  I give  the  signal  (not  yet),  you  will  be 
given  a new  letter.  You  are  to  write  as  many 
four-letter  words  as  you  can  which  begin  with 
the  new  letter.  Write  the  words  as  fast  as  you 
can. 

You  will  have  four  minutes  for  the  test,  FOUR- 
LETTER  WORDS.  Is  everybody  ready?  Turn 
to  Page  17 — Page  17 — -and  fold  your  booklet 
back. 

Pencils  up! 

The  new  letter  is  C.  Write  as  many  words  as 
you  can  which,  have  four  letters  and  begin  with 
C.  Ready!  - - - - Begin! 

Start  timing  when  you  say,  “Begin!” 

After  exactly  four  (4)  minutes,  say: 

4 Stop ! Everybody  stop. 


7.  INSTRUCTIONS  FOR  GIVING  THE 
REASONING  TESTS,  R 

Turn  to  Page  18  — Page  18  — and  fold  your 
booklet  back.  The  next  test  is  LETTER  SERIES. 
I shall  read  the  directions  with  you. 

Allow  about  six  minutes  for  this  page. 

Study  the  series  of  letters  below.  What  letter 
should  come  next? 

Give  the  students  time  to  study  the  series  and  find 
the  answer. 

In  reading  the  groups  of  letters  the  examiner  should 
emphasize  the  rhythm. 


ab  ab  ab  ab 

The  next  letter  in  this  series  should  be  a.  The 
letter  a has  been  marked  in  the  answer  row  at 
the  right. 

Now  study  the  next  series  of  letters  and  decide 
what  the  next  letter  should  be.  Mark  the  letter 
in  the  answer  row  at  the  right. 

Give  the  students  time  to  find  the  rule  and  mark 
the  answer. 

ca  da  ea  fa 

You  should  have  marked  the  letter  g. 

Now  study  the  series  of  letters  below.  In  each 
series  decide  what  the  next  letter  should  be 
and  mark  tbe  letter  in  the  answer  row  at  the 
right. 

Give  the  students  time  to  mark  the  answers. 

cd  cd  cd;  the  next  letter  is  - - - - c. 

, aa  bb  cc  dd;  the  next  letter  is  - - - - e. 

abx  cdx  efx  ghx;  the  next  letter  is  - - - - i. 

Now  work  the  following  problems  for  practice. 
Mark  the  correct  letters  in  the  answer  rows  at 
the  right. 

Give  the  students  time  to  mark  the  answers.  The 
proctors  should  check  the  students’  answers. 

aaa  bbb  ccc  dd;  the  next  letter  is  - - - - d. 
axby  axby  axb;  the  next  letter  is  - - - - y. 
abm  cdm  efm  ghm;  the  next  letter  is  - - - - i. 

rs  rt  ru  rv  rw  rx  r ; the  next  letter  is y. 

abed  abce  abef  abc;  the  next  letter  is  - - - - g. 


♦ 


Take  time  to  answer  any  questions. 

Pencils  up!  When  I give  the  signal  (not  yet), 
you  are  to  mark  more  problems  of  the  same 
kind.  If  you  come  to  one  you  can't  do,  skip 
it,  and  go  on  to  the  next  one.  If  you  have  time, 
go  back  again  to  the  hard  ones. 

Work  quickly,  but  try  not  to  make  mistakes. 
You  will  have  six  minutes  for  the  test,  LETTER 
SERfES.  Is  everybody  ready?  Turn  to  Page 
20  — Page  20  — and  fold  the  booklet  back. 
Ready!  - - - - Begin! 


Start  timing  when  you  say,  “Begin.” 
After  exactly  six  (6)  minutes,  say: 


Stop ! Everybody  stop.  Even  if  you  have  not.^  ^ 
finished  LETTER  SERIES,  you  must  stop. 

Turn  back  to  Page  19  — Page  19  — and  fold 
the  booklet  back.  The  next  test  is  LETTER 
GROUPING.  I shall  read  the  directions  with 


you. 


Allow  about  seven  minutes  for  this  page. 
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Look  at  the  groups  of  letters  below. 

AABC  ACAD  ACFH  AACG 

Three  of  the  groups  have  two  A’s.  The  group 

which  does  not  have  two  A^s  is  marked. 

Here  is  another  problem.  Three  of  the  groups 
are  alike  in  some  way. 

Can  you  find  three  groups  which  are  alike? 
Mark  the  one  that  is  different. 

Give  the  students  time  to  study  the  problem. 

XURM  ABCD  MNOP  EFGH 
In  three  of  the  groups,  the  letters  are  arranged 
in  alphabetical  order.  The  first  group  is  not 
in  alphabetical  order.  You  should  have  marked 
it  to  show  that  it  is  different. 

Three  of  the  groups  in  the  next  row  are  alike 
in  some  way.  Mark  the  group  that  is  different. 

Give  the  students  time  to  solve  the  problem  and 
mark  the  answer. 

KABC  KEFG  LOPQ  KUVW 
Three  of  the  groups  begin  with  K.  You  should 
have  marked  the  third  group,  which  is  differ- 
ent because  it  does  not  begin  with  K. 

Here  is  another  problem.  Mark  the  group  that 
is  different. 

Allow  students  time  to  study  the  problem 

BDEF  ILMN  LNOP  QSTU 
Three  of  the  groups  skip  only  one  letter.  You 
should  have  marked  the  second  group,  which 
is  different,  because  it  skips  two  letters. 

Here  are  more  problems  for  you  to  work.  In 
each  row,  three  of  the  groups  are  alike  in  some 
way.  Mark  the  group  that  is  different.  Go 
right  ahead. 

Allow  students  time  to  study  and  mark  the  prob- 
lems. 

Proctors  should  assist  students  who  are  having 
difficulty. 

In  the  first  row,  three  of  the  groups  have  three 
.4’s.  You  should  have  marked  the  fourth  group 
because  it  does  not  have  three  A^s. 

In  the  second  row,  three  of  the  groups  have 
letters  in  backward  alphabetical  order.  You 
should  have  marked  the  third  group,  because 
it  is  different. 

In  the  third  row,  three  of  the  groups  have  the 
same  letter  at  the  beginning  as  at  the  end.  The 
first  group  is  different. 

In  the  fourth  row,  three  of  the  groups  skip 
only  one  letter.  The  fourth  group  is  different. 
Pencils  up!  When  I give  the  signal  (not  yet), 
you  are  to  mark  more  problems  of  the  same 


kind.  Skip  the  hard  ones  and  come  back  to 
tbem  if  you  bave  time.  Work  quickly,  but  try 
not  to  make  mistakes.  You  will  have  four  min- 
utes for  the  test,  LETTER  GROUPING.  Is 
everybody  ready?  Turn  your  booklet  to  Page 
21  — Page  21  — and  fold  it  back.  Ready! 
- - - - Begin! 

Start  timing  when  you  say,  “Begin.” 

After  exactly  four  (4)  minutes,  say: 

Stop!  Everybody  stop.  Even  if  you  bave  not 
finished  LETTER  GROUPING,  you  must  stop. 
Put  your  pencil  on  the  desk.  Leave  the  booklet 
just  as  it  is  with  Page  21  showing.  Do  not  turn 
the  page. 

8.  INSTRUCTIONS  FOR  GIVING  THE 
MEMORY  TEST,  M 

The  materials  needed  are  a stop  watch  and  a set 
of  memory  cards.  These  cards  must  he  arranged 
in  order  as  explained  below  before  time  for  the 
examination. 

GENERAL  INSTRUCTIONS  FOR  PRESENTING 
MEMORY  MATERIAL 

The  material  to  be  memorized  by  the  students  is 
printed  on  cards.  The  cards  are  to  be  exposed  for 
fifteen  seconds  each,  and  then  the  students  are 
to  be  tested  to  see  how  much  they  can  recall. 

The  first  four  cards  of  the  FIRST  NAMES  test 
constitute  the  practice  exercises.  They  are  labeled 
A,  B,  C,  and  D on  the  back.  Prepare  the  cards  for 
use  as  follows:  Place  card  D face  down  on  the 
table,  with  the  clipped  corner  to  the  upper  right. 
Then  place  card  C face  down  on  top  of  card  D, 
with  the  clipped  corners  matching.  Next  place 
card  B face  down  on  top  of  card  C,  and  then  card 
A face  down  on  top  of  card  B.  As  you  look  at  the 
cards  from  the  back,  the  upper  right-hand  corners 
are  all  clipped,  and  the  letter  A is  visible. 

In  the  same  manner  prepare  the  cards  for  the 
test  proper.  The  cards  for  the  test  proper  are 
numbered  from  1 to  20  on  the  back.  Place  card  20 
face  down  on  the  table  with  the  clipped  comer  to 
the  upper  right,  then  card  19,  then  18,  and  so  on. 
The  clipped  comer  is  always  in  the  same  position. 
When  the  last  card  is  laid  down,  the  upper  right- 
hand  corners  are  all  clipped  and  the  number  1 is 
visible. 

The  procedure  for  presenting  the  cards  to  the 
students  is  as  follows:  When  you  say,  “Begin,”  pick 
up  card  A or  l .from  the  appropriate  stack  of  cards 
and  hold  it  so  that  the  identifying  letter  or  number 
is  visible  to  the  examiner.  Hold  the  card  so  that  the 


clipped  corner  is  to  your  right  and  at  the  top.  This 
exposes  the  first  card  to  be  memorized.  After  ex- 
actly fifteen  seconds,  lay  that  card  on  the  desk 
and  pick  up  the  second  card.  Expose  a new 
card  every  fifteen  seconds.  (Practice  doing  this 
before  giving  the  test  so  that  you  lose  very  little 
time.)  Continue  in  this  way  until  the  last  card  has 
been  laid  on  the  desk. 

DIRECTIONS  FOR  GIVING  THE  TEST 

Say  to  the  students: 

Leave  your  pencil  on  the  desk. 

I am  going  to  show  you  some  cards  with  names 
on  them.  Each  name  consists  of  a first  name 
and  a last  name.  Study  the  names  so  that  you 
will  be  able  to  recall  the  first  name  when  the 
last  name  is  given.  Each  card  will  be  presented 
for  fifteen  seconds.  Study  each  card  carefully 
and  silently.  Ready!  ....  Begin! 

Expose  the  cards  for  the  practice  exercise  of  the 
FIRST  NAMES  test.  Expose  a new  card  every 
fifteen  (15)  seconds. 

As  soon  as  the  D card  has  been  laid  down,  say: 

Pick  up  your  pencils.  Turn  to  Page  22  — Page 
22  — and  fold  the  booklet  back.  Mark  the 


correct  first  name  for  each  last  name.  Mark 
only  one  name  in  each  row.  Go  ahead. 

Allow  time  for  the  students  to  mark  the  answers. 
One  or  two  minutes  should  be  ample. 

The  correct  first  names  are;  Ruth  - - Ruth 
Preston,  Mary  - . Mary  Brown,  Fred  - . Fred 
Smith,  and  John  - - John  Davis. 

Put  your  pencil  on  the  desk.  Leave  the  book- 
let just  as  it  is  with  Page  22  showing. 

Now  you  will  be  given  a longer  test  of  the  same 
kind.  There  are  twenty  names.  Learn  each 
name  so  well  that  when  the  last  name  is  given, 
you  can  recall  the  first  name.  Study  each  name 
carefully  and  silently.  Ready!  ....  Bbgin! 

Expose  the  ?0  cards  for  the  FIRST  NAMES  test. 
Expose  a new  card  every  fifteen  (15)  seconds.  As 
soon  as  the  card  marked  20  is  laid  down,  say  to  the 
students: 

Pick  up  your  pencil. 

Turn  to  Page  23  — Page  23  — and  mark  the 
correct  first  name  for  each  last  name. 

Mark  only  one  'name  in  each  row.  Go  ahead. 

Allow  time  for  the  students  to  mark  the  answers. 
Eight  minutes  should  be  ample. 

Collect  the  test  booklets  and  pencils. 


♦ 


PART  III:  INSTRUCTIONS  FOR  SCORING 

I.  SCORING  THE  NUMBER  TESTS,  N 


Scoring  formula,  S = R ~ W. 

Score  is  the  number  of  right  answers  minus  the 
number  of  wrong  answers. 

Maximum  score=140. 

Minimum  score=0. 

THE  RIGHT  ANSWERS 
(addition  and  multiplication) 


Row 

1 

R 

W 

W 

w 

R 

R 

R 

Row 

2 

W 

R 

W 

R 

w 

R 

W 

Row 

3 

R 

R 

w 

w 

w 

W 

R 

Row 

4 

W 

R 

w 

R 

R 

R 

R 

Row 

5 

W 

W 

R 

W 

w 

W 

W 

Row 

6 

R 

W 

R 

w 

w 

R 

W 

Row 

7 

W 

w 

R 

R 

w 

W 

R 

Row 

8 

w 

R 

W 

W 

w 

.R 

R 

Row 

9 

w 

R 

w 

w 

w 

R 

W 

Row 

10 

R 

R 

w 

w 

w 

W 

R 

Count  the  total  number  of  problems  attempted 
on  both  pages  and  record  this  number  in  the  space 
marked  T.  Use  the  STENCIL  N which  is  for  wrong 
answers.  Stencil  N consists  of  two  sheets  of  trans- 
parent paper.  It  will  facilitate  scoring  if  these  two 
sheets  are  hinged  together  so  that  the  wrong 
answers  on  both  pages  4 and  5 can  be  counted  at 
the  same  time.  The  two  tests.  Addition  and  Multi- 
plication, are  not  to  be  scored  separately. 

Record  on  each  test  paper  the  number  of  wrong 
answers  in  the  space  marked  W.  The  number  of 
right  answers,  R,  is  obtained  by  subtracting  W from 
T.  Record  the  number  of  right  answers  in  the  space 
R.  The  final  test  score  is  obtained  by  subtracting 
the  number  of  wrong  answers,  W,  from  the  number 
of  right  answers,  R.  Record  the  score  on  each  test 
paper  in  the  space  marked  S. 

2.  SCORING  THE  VERBAL  MEANING 
TESTS.  V 

Scoring  formula,  S = R. 

Score  is  the  number  of  right  answers. 
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Maximum  score=95. 
Minimum  score=0. 


THE  RIGHT  ANSWERS 
(vocabulary) 

Group  1 
Group  2 

Group  3 
Group  4 
Group  5 
Group  6 
Group  7 
Group  8 

Group  9 

Group  10 

damp,  hasty,  yearly,  excellent,  usual 
liquid,  lazy,  abandoned,  infrequent, 
satisfied 

angry,  helpful,  musty,  harsh,  dietetic, 
serious,  odd,  dignified,  shameful,  polite 
first,  new,  celebrated,  orderly,  weary 
brilliant,  liberal,  regal,  pliant,  wise 
rash,  lacking,  watchful,  least,  chivalrous 
dizzy,  prudent,  fated,  perpetual, 
extravagant 

faulty,  obscure,  indispensable, 
impetuous,  shy 

false,  kind,  filthy,  mangled,  arrogant 

THE  RIGHT  ANSWERS 
(completion) 

Column  1 

Q (queen),  H (helmet),  L (lullaby), 
R (razor) , T (target) , N (nap) , 

T (tomahawk) , R (refrigerator) , 

G (grocer) , B (barrel) , B (ballot) , 
P (patch),  F (fare),  B (bag), 

L (lumber) . 

Column  2 

A (archery) , 0 (orchard) , S (scar) , 
B (bandage) , C (compass) , 

G (gargle),  B (bait),  C (cable), 

G (gulp) , E (earthquake) , 

K (kennel) , S (skylight) , H (hop) , 
A (afternoon) , Q (quarry) . 

Column  3 

M (mint) , T (transom) , A (antler) , 
B (beggar) , M (mason) , D (duet) , 
M (meadow) , M (mill) , F (fleece) , 
E (easel) , P (patriot) , C (cargo) , 

E (enamel),  B (beverage),  A (axle). 

Use  the 
Stencil  V 

STENCIL  V which  is  for  right  answers, 
consists  of  two  sheets  of  transparent  pa- 

per.  It  will  facilitate  scoring  if  these  two  sheets  are 
hinged  together  so  that  the  right  answers  on  both 
pages  8 and  9 can  be  counted  at  the  same  time.  The 
two  tests,  Vocabulary  and  Conjpletion,  are  not  to  be 
scored  separately. 

Record  the  score  on  each  +est  paper  in  the  space 
marked  S. 


3.  SCORING  THE  SPACE  TESTS.  S 

Scoring  formula,  S = R “ W. 

Score  is  the  number  of  right  answers  minus  the 
number  of  wrong  answers. 

Maximum  score=108. 

Minimum  score — 0. 

THE  RIGHT  ANSWERS 


(figures  and  cards) 


Row  1 

31,  4 

Row  11 

1,  2,  3 

Row  2 

2,  3,  6 

Row  12 

1,  3 

Row  3 
Row  4 

1,  4 

2,  4,  6 

Row  13 
Row  14 

1,  2 

1,  2,  6 

Row  5 

4,  5,  6 

Row  15 

1,  2,  5 

Row  6 

4,  6 

Row  16 

3,  4,  6 

Row  7 

1,  3,  5 

Row  17 

2,  4,  5 

Row  8 

3,  6 

Row  18 

1,  2,  4 

Row  9 

1,  2,  5 

Row  19 

1,  4,  5 

Row  10 

1,  2,  3 

Row  20 

1,  2,  3 

Record  in  the  space  T the  total  number  of  marks 
which  the  student  has  made.  Use  the  STENCIL  S, 
which  is  for  wrong  answers.  Stencil  S consists  of 
two  sheets  of  transparent  paper.  It  will  facilitate 
scoring  if  these  two  sheets  are  hinged  together  so 
that  the  wrong  answers  on  both  pages  12  and  13  can 
be  counted  at  the  same  time.  The  two  tests,  Figures 
and  Cards,  are  not  to  be  scored  separately.  Record 
the  number  of  wrong  answers  on  each  paper  in  the 
space  W.  The  number  of  right  answers,  R,  is  ob- 
tained by  subtracting  W from  T.  Record  the  number 
of  right  answers  in  the  space  R.  The  final  test  score 
is  obtained,  by  subtracting  the  number  of  wrong  an- 
swers, W,  from  the  number  of  right  answers,  R. 
Record  the  score  on  each  test  paper  in  the  space 
marked  S.  * 

4.  SCORING  THE  WORD  FLUENCY  TESTS,  W 

Scoring  formula,  S = R. 

Score  is  the  number  of  words  begiiming  with  S 
plus  the  number  of  four-letter  words  • beginning 
with  C. 

No  maximum  score  can  be  assigned  to  this  ability. 

Minimum  score=0. 

Because  of  the  nature  of  the  WORD  FLUENCY 
tests,  they  have  not  been  reduced  to  stencil  scoring. 
The  factor  of  word  fluency  seems  to  require  that 
the  tests  involve  production  and  recall  rather  than 
recognition. 


iThe  numbers  refer  to  the  position  1,  2,  3,  4,  5,  and  6 of  the 
six  answers  in  each  row. 
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Record  in  the  space  marked  S the  total  number 
of  acceptable  words  written  on  both  pages  16  and  17. 

A number  of  questions  will  arise  as  to  whether 
a word  is  acceptable.  The  following  suggestions  will 
help. 

Do  not  penalize  for  misspelling. 

Proper  names, ' abbreviations,  and  foreign  words 
are  acceptable. 

Incomplete  words  are  not  counted. 

In  the  test  FOUR-LETTER  WORDS,  plurals  of 
three-letter  words  are  not  counted. 

In  the  FIRST  LETTERS  test  a series  of  words 
like  sing,  sang,  sung  are  all  counted.  In  a series  like 
sixty,  sixty-one,  sixty-two,  etc.,  only  the  first  one 
is  counted.  A plural  of  a noun  is  not  counted  if  the 
singular  is  given. 

5.  SCORING  THE  REASONING  TESTS.  R 

Scoring  formula,  S=R. 

Score  is  the  number  of  right  answers. 

Maximum  score=60. 

Minimum  score— 0. 


THE  RIGHT  ANSWERS 
(letter  grouping) 


Column  1 

AACA,  OPST,  EPQG,  STVW,  CBAQ, 
DRSJ,  DPQR,  BEFE,  FFGH,  KLMN, 
CFBA,  FGHG,  PQRS,  DEJN,  YNSR. 

Column  2 

FGHH,  'GIKL,  PQPX,/IOKU,  FGJK, 
MIJK,  CWDP,  IJMK,  RSAC,  EVWG, 
QRSS,  SPCD,  SGHT,  RSSR,  QRRR. 

Use  the  STENCIL  R,  which  is  for  right  answers. 
Stencil  R consists  of  two  sheets  of  transparent  pa- 
per. It  will  facilitate  scoring  if  these  two  sheets  are 

hinged  together  so  that  the  right  answers  on  both 
pages  20  and  21  can  be  counted  at  the  same  time. 
The  two  tests.  Letter  Series  and  Letter  Grouping, 
are  not  to  be  scored  separately. 

Record  the  number  of  right  answers  in  the  space 
marked  S. 

6.  SCORING  THE  MEMORY  TEST.  M 

Scoring  formula,  S=R. 

Score  is  the  number  of  right  answers. 

Maximunji  score=20. 

Minimum  score=0. 


THE  RIGHT  ANSWERS 
(letter  series) 

Column  1 
Column  2 


h,  y,  g,  X,  a,  d,  o,  a,  m,  k,  i,  e,  a,  1,  i 
j,  h,  a,  o,  y,  h,  y,  j,  y,  h,  e,  u,  y,  i,  i 


THE  RIGHT  ANSWERS 
(first  names) 


Group  1 

Charles 

Lillian 

Hazel 

Helen 

Group  2 

Alice 

Lena 

William 

Harry 

Group  3 

Louise 

David 

Ann 

James 

Group  4 

Howard 

Edith 

Robert 

Frank 

Group  5 

George 

Dorothy 

Jane 

Edward 

Use  the  STENCIL  M,  which  is  for  right  answers. 
Record  the  score  on  each  test  paper  in  the  space 
marked  S. 


PART  lY:  INTERPRETATION  OF  THE  TEST  RESULTS 


I.  NORMS  OF  PERFORMANCE 

When  the  battery  of  seventeen  tests  had  been 
selected,  as  described  in  a previous  section  of  this 
manual,  they  were  printed  in  a preliminary  edition 
which  was  given  to  about  eighteen  thousand  chil- 
dren in  the  Chicago  schools.  The  purpose  of  the 
prelinjinary  edition  was  to  establish  age  norms. 
A selection  of  twenty-nine  elementary  schools  and 
thirty-one  high  schools  was  made  so  as  to  be  rep- 
resentative of  the  Chicago  school  population.  The 
tests  were  given  to  approximately  one  thousand 
children  in  each  half-year  interval  from  age  ten  to 


age  eighteen.  These  data  were  also  used  to  prepare 
the  norms  for  the  1943  edition  of  tests. 

The  norms  were  tabulated  in  sixteen  half-year 
intervals.  They  were  listed  in  the  form  of  percentile 
ranks  for  each  age  group.  These  norms  have  been 
transferred  to  the  stencils  for  use  on  the  profile  of 
percentiles.  The  stencils  then  constitute  tables  of 
percentile  ranks. 

For  those  who  are  especially  interested  in  the  age 
equivalents,  we  have  prepared  age  norms  and  a 
profile  of  age  scores.  The  two  profiles  are  on  page 
24  of  the  test  booklet. 

We  do  not  recommend  hair-splitting  in  deteii.u- 
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ining  percentile  ranks  or  age  equivalents.  The  per- 
centiles are  given  to  two  decimals,  but  in  actual 
practice  with  individual  cases  they  should  not  be 
interpreted  to  more  than  the  first  decimal.  The  age 
equivalents  are  given  in  intervals  of  three  months 
for  the  sake  of  continuity,  but  the  differences  be- 
tween these  successive  age  intervals  are  not  to  be 
considered  stable  for  individual  cases. 

If  for  any  reason  it  is  desired  to  assign  a single 
intelligence  score  to  each  child,  this  can  be  done 
by  taking  any  linear  combination  of  the  six  com- 
posite standard  scores,  which  might  be  estimated 
from  the  percentile  scores.  The  simplest  would  be 
to  take  rperely  the  average  of  all  six  standard  scores 
weighted  equally.  For  some  purposes  it  might  be 
preferable  to  weight  some  of  the  factors  more 
heavily.  In  general,  we  recommend  the  use  of  the 
profiles  of  six  separate  scores  and  the  separate  in- 
terpretation of  the  profile  for  each  child.  The  gen- 
eral level  of  the  profile  may  then  be  noted  by  in- 
spection, indicating  how  the  child  scores  in  com- 
parison with  other  children  of  his  own  age. 

2.  MAKING  THE  INDIVIDUAL  PROFILES 

Since  the  principal  purpose  of  the  present  test 
battery  is  to  obtain  a profile  of  the  six  primary 
mental  abilities  for  each  child,  profile  forms,  in 
terms  of  age  scores  and  percentile  ranks,  have  been 
prepared.  These  profiles,  on  page  24  of  the  test 
booklet,  are  easily  plotted  by  the  person  scoring 
the  test  and  are  readily  accessible  to  the  counselor 
using  the  test  results. 

In  order  to  plot  the  profiles  for  a child,  the  fol- 
lowing steps  should  be  followed. 

1)  Transfer  the  scores  in  each  ability  N,  V,  S,  W, 
R,  M,  to  the  spaces  above  the  profiles  on  page  24 
of  the  test  booklet. 

2)  On  the  profile  of  age  equivalents,  draw  a 
horizontal  line  across  each  ability  column  at  the 
level  of  the  score  obtained.  This  should  be  done 
with  a colored  pencil. 

3)  Record  the  corresponding  age  equivalents  for 
each  ability  in  the  spaces  at  the  bottom  of  page  24. 

4)  Place  the  stencil  corresponding  to  the  age  of 
the  student  in  position  over  the  profile  of  percentile 
ranks.  The  large  numbers  at  the  top  of  the  stencils 
designate  age.  All  the  profile  stencils  should  be  pre- 
pared for  use  by  cutting  on  all  the  lines  of  the 
stencil.  Dies  can  be  done  by  using  a metal  straight 
edge  and  a razor  blade. 

5)  Draw  a horizontal  line  across  the  column  for 
each  ability  at  the  level  of  the  score  obtained, 
through  the  rectangular  slit.  This  should  be  done 
with  a colored  pencil. 


6)  Record  the  corresponding  percentile  ranks  in 
the  six  abilities  in  the  spaces  at  the  bottom  of  page 
24. 

3.  INTERPRETATION  OF  PROFILES 

In  order  to  illustrate  the  interpretation  of  the 
profile,  we  have  reproduced  here  the  performances 
of  four  cases.  These  are  shown  in  the  profiles  of 
Figure  1.  Case  1 shows  the  profile  of  a student  who 
is  interested  in  classical  languages.  As  one  would 
expect  the  two  linguistic  factors  and  the  Reasoning 
Ability  are  high.  The  profile  of  Case  2 is  that 
of  a student  who  is  interested  in  teaching  and  jour- 
nalism, where  again  we  find  the  verbal  factors  high. 
The  profile  for  Case  3 is  typical  for  studeiits  of  en- 
gineering and  physics.  Their  profiles  usually  are 
higher  than  average  in  Space  and  Reasoning.  A high 
score  in  Space  is  frequently  found  associated  with 
mechanical  aptitude.  Mechanical  aptitude,  however, 
is  probably  complex  so  that  visualizing  ability  is 
only  one  component  in  rnechanical  aptitude.  It  is 
doubtful  whether  one  ever  finds  a student  with 
mechanical  aptitude  who  is  low  in  the  Space  factor. 
The  profile  of  the  fourth  case  in  Figure  1 sho\ys 
especially  high  performance  in  Word  Fluency,  and 
it  is  not  surprising  to  find  that  this  student  is  in- 
terested in  writing.  The  low  score  in  the  Space 
factor  for  this  student  may  not  be  a serious  handi- 
cap for  most  types  of  writing. 

An  extensive  study  has  been  started  to  compare 
the  profiles  of  high  school  students  who  elect  dif- 
ferent curricula  and  who  succeed  or  fail  in  different 
high  school  subjects.  One  such  investigation  has 
been  made  with  university  students  who  major  in 
different  academic  subjects  and  professions.^  The 
principal  findings  are  essentially  what  one  would 
expect,  namely,  that  students  in  linguistic  subjects, 
such  as  modern  and  classical  languages,  journalism, 
history,  and  law,  excel  in  V and  W.  Physical  science 
students  typically  excel  in  the  Space  factor.  The 
Number  factor  may  be  either  high  or  average  for 
science  students,  but  it  is  to  be  expected  that  ac- 
countants will  have  high  scores  in  this  factor. 

In  the  interpretation  of  an  individual  profile,  one 
should  consider  not  only  the  absolute  level  of  a 
student’s  scores  in  comparison  with  those  of  his 
own  age,  but  one  should  also  give  attention  to  the 
relations  within  the  individual  profile.  If  an  indi- 
vidual profile  is  low  in  S and  high  in  V,  one  should 
not  be  surprised  to  find  strong  dislike  for  the  visual- 
izing subjects  and  correspondingly  strong  prefer- 
ence for  the  verbal  subjects.  A student’s  vocational 

iDorothy  C.  Adkins,  “The  Relation  of  Primary  Mental 
Abilities  to  Vocational  Choice,”  Psychological  Examination, 
1939.  American  Council  on  Education  Studies,  Series  V.  No.  2 
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interests  should  be  related  not  only  to  the  absolute 
level  of  each  ability  but  also  to  the  nature  of  his 
profile. 

4.  RELIABILITIES  AND  INTERCORRELATIONS- 

The  reliabilties  of  the  six  composites  in  this  test 
battery  have  been  computed  by  the  split-half  meth- 
od. The  number  of  cases  was  approximately  two 
hundred  in  each  group.  The  odd-even  correlations 
were  computed  and  then  reliabilities  were  estimated 
by  the  Spearman-Brown  correction  for  double 
length.  In  general,  the  reliabilities  are  lower  when 
determined  by  the  retest  method.  The  results  are 
sumrnarized  in  Table  1.  Higher  reliability  co- 
efficients would  be  obtained  if  the  calculations  were 
made  for  a range  of  ability  greater  than  found  in 
one  year. 

Table  1 

RELIABILITIES  FOR  COMPOSITES 


N 

V 

S 

R 

M 

6B 

.96 

.95 

.96 

.96 

.63 

6A 

.97 

.96 

.96 

.96 

.64 

6 

.97 

.95 

.96 

.96 

.63 

8B 

.96 

.96 

'.97 

.97 

.68 

8A 

.97 

.97 

.97 

.97 

.65 

8 

.97 

.96 

97 

.97 

.67 

lOB 

.96 

.96 

.97 

.97 

.78 

lOA 

.97 

.97 

.98 

.97 

- .68 

10 

.97 

.96 

.98 

.97 

.74 

12B 

.98 

.97 

.98 

.97 

.82 

12A 

.98 

.96 

.98 

.97 

.82 

12 

.98 

.96 

.98 

.97 

.82 

Note:  No 

reliabilities 

are 

available 

for  the 

WORD  FLUENCY  tests.  The  reliabilities  were  de- 
termined separately  for  the  A and  B grade  groups 
as  shown,  and  the  reliabilites  were  also  determined 
for  each  of  the  grades  6,  8,  10,  and  12.  It  will  be 
seen  that  the  reliabilites  of  the  MEMORY  tests  are 
considerably  lower  than  the  reliabilities  of  the  other 
composites.  In  the  nature  of  the  case,  reliabilities  of 
the  WORD  FLUENCY  tests  cannot  be  determined 
by  the  split-half  method.  Their  reliabilities  should 
be  determined  by  the  retest  method  on  comparable 
tests,  but  this  has  not  yet  been  done. 

The  intercorrelations  of  the  composite  scores  are 
shown  in  Table  2.  The  highest  intercorrelations  of 
the  composite  score  are  between  Verbal  Meaning  V 
and  Word  Fluency  W and  between  the  Verbal  fac- 
tor V and  Reasoning  R. 


-The  data  in  this  section  refer  to  the  battery  of  seventeen 
tests. 


Table  2 

INTERCORRELATIONS  OF  COMPOSITES 


N 

W 

V 

S 

M 

N 

W 

.41 

. . 

V 

.40 

.54 

. , 

s 

.28 

.17 

.16 

M 

;3l 

.36 

.35 

.13 

, . 

R 

.53 

.49 

.59 

.29 

.39 

The  estimated  correlations  between  the  primary 
factors  are  shown  in  Table  3.  This  table  of  correla- 
tions between  the  primary  factors  was  itself  factored 
in  order  to  determine  whether  the  intercorrelations 
could  be  accounted  for  by  a single  general  factor. 
Such  seems  the  case  because  the  first  factor  resid- 
uals are  all  quite  small,  as  shown  in  Table  4.  The 
first  factor  loadings  are  given  in  the  row  gj  of 
Table  3.  It  is  seen  that  Reasoning  R has  the  high- 
est loading  on  the  general  factor  and  that  Memory 
M and  Space  S have  the  lowest  loadings.  This 
finding,  with  the  rather  small  residuals,  indicates 
that  the  general  factor  may  be  a functional  unity, 
but  further  studies  are  required  before  the  exist- 
ence of  this  type  of  general  factor  can  be  taken  as 
established. 


. Table  3 

CORRELATIONS  BETWEEN  SIX  PRIMARIES 


N 

W 

V 

S 

M 

R 

N 

1.000 

W 

.466 

1.000 

V 

.385 

.512 

1.000 

s 

.256 

.174 

.167 

1.000 

M 

.187 

.390 

.393 

.149 

1.000 

R 

.540 

.480 

.548 

.386 

.389 

1.000 

gf 

.603 

.686 

.676 

.339 

.474 

.843 

Table 

4 

FIRST-FACTOR  RESIDUALS 

N 

W 

V 

S 

M 

R 

N 

.636 

.052 

—.023 

.052 

—.099 

.032 

W 

.052 

.529 

.048 

—.059 

.065 

—.098 

V 

—.023 

.048 

.543 

—.062 

.073 

—.022 

s 

.052 

—.059 

—.062 

.885 

—.012 

.100 

M 

—.099 

.065 

.073 

—.012 

.775 

—.011 

R 

.032 

—.098 

—.022 

.100 

—.011 

.289 

The  validities  of  the  composite  tests  are  shown 
in  Table  5.  This  table  shows  the  estimated  corre- 


[21] 


lations  of  each  of  the  six  composite  scores  with  each 
of  the  primary  abilities.  For  example,  the  Number 
composite  score  has  an  estimated  correlation  of  .90 
with  Number  ability  N,  and  it  also  has  appreciable 
but  lower  correlations  with  the  other  abilities.  In 
each  case  the  composite  score  has  the  highest  corre- 
lation with  the  primary  factor  which  it  is  intended 
to  appraise.  The  highest  correlations  are,  there- 
fore, in  the  diagonal  cells  of  Table  5. 

Table  5 
VALIDITIES 


Primary  Abilities 


N 

W 

V 

S 

M 

R 

Composite  Score 

N 

.90 

.44 

.39 

.33 

.21 

.57 

Composite  Score 

W 

.43 

.91 

.54 

.20 

.39 

.47 

Composite  Score 

V 

.41 

.52 

.97 

.19 

.38 

.58 

Composite  Score 

s 

.22 

.15 

.15 

.92 

.13 

.34 

Composite  Score 

M 

.31 

.37 

.36 

.14 

.79 

.41 

Composite  Score 

R 

.52 

.51 

.57 

.34 

.38 

.90 

It  is  of  interest  in  some  problems  to  have  avail- 
able the  reliabilities  of  the  individual  tests.  These 
are  listed  in  Table  6.  These  individual  test  reliabil- 
ities were  determined  by  the  split-half  method  for 
the  lOB  group  of  subjects.  However,  in  most  prac- 
tical applications  of  these  tests  it  is  the  composites 
that  are  of  interest.  Their  reliabilities  are  shown 
in  Table  1. 


Table  6 

INDIVIDUAL  TEST  RELIABILITIES 


Test 

Relia- 

Test 

Relia- 

bility 

bility 

FIRST  NAMES 

.96 

CARDS 

.91 

VOCABULARY 

.■72 

ADDITION 

.89 

COMPLETION 

.94 

MULTIPLICATION 

.94 

FIGURES 

.71 

LETTER  SERIES 

.91 

LETTER  GROUPING 

.88 

APPENDIXES 


I.  FURTHER  PROBLEMS 

One  of  our  principal  , research  interests  at  the  pre- 
sent time  is  to  determine  whether  primary  abilities 
can  be  identified  in  children  of  kindergarten  or 
first-grade  age.  A series  of  about  fifty  tests  is  well 
under  way,  and  some  of  them  are  now  being  tried 
with  young  children.  If  it  is  possible  to  isolate 
primary  abilities  among  young  children,  the  next 
step  will  be  to  prepare  a practical  battery  of  tests 
for  that  age.  A subsequent  problem  will  be  to  make 
experimental  studies  of  paper-and-pencil  tests  for 
appraising  the  primary  abilities  of  children  in  the 
intermediate  grades,  approximately  at  the  fourth- 
grade  level. 

One  form  of  the  present  battery  for  ages  eleven 
to  seventeen  is  now  being  made  available  but  the 
tests  have  been  so  selected  and  constructed  that 
parallel  forms  can  be  prepared  if  there  should  be 
a demand  for  them.  The  norms  have  been  arranged 
in  percentile  form,  but  tables  of  standard  scores  for 
point  age  can  be  easily  prepared  from  the  present 
data  if  that  should  prove  to  be  desirable.  The  stand- 
ard scores  should  be  used  in  case  the  composite 
scores  are  to  be  combined  into  a single  index. 

In  presenting  for  practical  use  a battery  of  tests 


for  six  primary  mental  abilities,  it  must  be  noted 
that  these  six  abilities  probably  cover  only  a frac- 
tion of  human  intelligence.  No  one  knows  how 
many  primary  abilities  must  be  isolated  experi- 
mentally before  we  shall  be  able  to  appraise  human 
intelligence  adequately.  The  present  factors,  notably 
N,  V,  W,  S,  and  R,  represent  an  important  section 
of  the  abilities  that  are  required  for  school  success 
ir  academic  as  well  as  in  vocational  subjects. 

Onr  of  the  problems  frequently  raised  is  whether 
the  prirqary  mental  abilities  are  subject  to  training. 
It  is  probably  safe  to  answer  that  objective  per- 
formances can  almost  always  be  improved  with 
practice.  A person  with  low  composite  score  for  a 
primary  ability  will  probably  have  to  work  harder 
and  practice  more  to  attain  what  a person  gifted 
in  that  ability  can  attain  with  less  effort.  The  ex- 
tremes never  meet  with  any  amount  of  practice. 
The  improvability  of  a primary  ability  can  be  in- 
vestigated experimentally.  Such  investigation 
should  be  encouraged. 

The  naming  of  the  primary  factors  or  components 
of  intelligence  should  not  be  taken  as  final.  The 
Number  factor  has  been  so  far  determined  exclusive- 
ly on  numerical  content  but  there  are  indications 
that  this  factor  is  not  limited  to  numerical  thinking. 
The  Space  factor  is  probably  correctly  named  be- 
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cause  it  seems  limited  to  visual  imagery  with  spatial 
material.  The  Memory  factor  determined  by  the 
present  tests  is  limited  to  rote  learning  that  can  be 
verbalized.  It  is  an  open  question  whether  other 
memory  abilities  exist  that  are  more  or  less  distinct 
from  the  Memory  factor  so  far  determined.  The 
verbal  factor  that  is  concerned  with  Verbal  Meaning 
seems  clear  enough  in  all  of  our  factorial  studies. 
The  Word  Fluency  factor  may  be  found  to  be  the 
same  as  the  fluency  factor  of  personality  studies  but 
this  extension  of  the  meaning  of  the  factor  remains 
to  be  established  experimentally  and  factorially. 
The  naming  of  the  Reasoning  factor  is  a practical 
compromise  in  that  the  primary  factor  that  has  been 
found  in  several  studies  seems  inductive  in  charac- 
ter, but  its  differentiation  fron}  deductive  thinking 
has  not  yet  been  clearly  enough  established  with 
valid  tests  to  justify  the  attempts  to  separate  them 
in  practical  test  work.  The  interpretation  of  these 
factors  is  sufficiently  stable  so  that  their  presence 
can  be  predicted  in  a new  test  in  terms  of  the  na- 
ture of  the  psychological  task  that  is  involved. 
Validities  seem  quite  satisfactory  except  for  Mem- 
ory and  possibly  Reasoning  for  which  the  tests  will 
undoubtedly  be  improved  within  the  few  years. 

It  will  be  of  psychological  and  educational  interest 
to  determine  the  differential  rates  of  growth  of  the 
several  primary  abilities.  Some  of  them  may  mature 
earlier  than  others  and  their  rates  of  growth  at 
different  ages  rnay  vary  considerably. 

The  inheritance  of  mental  abilities  should  be  in 
vestigated  by  studying  identical  and  fraternal  twins. 
Such  studies  should  give  independent  evidence 
about  the  existence  of  distinct  mental  abilities  in 
their  differential  inheritance.  In  the  end,  genetic 
studies  and  the  factorial  studies  of  random  samples 
of  the  population  should  agree  as  to  what  constitute 
the  distinct  and  differentiable  functional  unities  of 
mind. 

A word  of  caution  may  be  in  order  for  the  coun- 
selor. A given  profile  should  not  be  interpreted  as  a 
means  of  pigeon-holing  a student  into  a particular 
vocation  or  profession.  If  a student  wants  to  enter 
a profession  for  which  his  mental  profile  is  atypical, 
he  should  not  necessarily  be  discouraged.  He  may 
enter  that  vocation  and  find  some  aspect  of  it  for 
which  his  particular  aptitudes  make  him  a conspic- 
uous success.  A student  with  the  profile  of  a phy- 
sical scientist  may  enter  medicine  and  become  a 
roentgenologist.  He  may  enter  the  legal  profession 
and  become  a patent  attorney.  A student  who  is 
low  in  the  Space  factor  may  be  warned  that  he  may 
have  trouble  with  drawing  and  descriptive  geo- 
metry in  an  engineering  course  but  the  disability 
may  not  prevent  him  from  becoming  a fairly  suc- 


cessful engineer  in  some  kinds  of  work.  There  are 
so  many  atypical  combinations  that  make  for  suc- 
ce.ss  that  it  is  safest  to  let  the  profile  serve  merely 
as  an  indication  of  the  abilities. 

The  relations  between  different  types  of  profiles 
and  various  combinations  of  vocational  aptitudes 
and  interests  still  remain  to  be  determined  in  the 
light  of  rpuch  more  practical  experience  and  clinical 
judgment  about  these  tests.  The  relations  that  have 
been  found,  some  of  which  have  been  discussed  in 
this  manual,  are  such  as  would  be  expected  from 
the  nature  of  the  primary  factors  and  the  nature 
of  the  vocational  aptitudes  with  which  they  have 
been  associated.  When  these  relations  are  under- 
stood, they  seeni  rather  obvious  on  psychological 
grounds,  and  the  interpretations  become  then  less 
dependent  on  crude  empirical  tryout  for  each  parti- 
cular test  and  for  each  particular  occupation  or  ap- 
titude. As  an  example,  consider  the  Space  factor. 
Since  we  know  that  this  ability  is  distinct  from 
Dther  mental  abilities,  it  hardly  requires  separate 
experimentation  to  predict  that  a boy  who  is  defi- 
cient in  this  factor  will  be  unhappy  if  he  tries  to 
work  as  an  apprentice  in  a drafting  room.  The 
nature  of  the  factors  and  their  exact  delimitations 
will  become  better  known  with  experience,  especi- 
ally with  atypical  cases  of  abilities  and  disabilities. 
To  the  extent  that  the  relations  between  tests  and 
aptitudes  can  be  predicted  with  confidence  on  psy- 
chological principles  rather  than  by  empirical  trial 
for  each  case,  the  work  of  the  educational  and  voca- 
tional counselor  tends  to  become  scientific  or  pro- 
fessional. In  the  absence  of  underlying  theory,  the 
counselor  is  dependent  on  empirical  statistical 
studies  of  covariation  with  particular  tests  and  par- 
ticular aptitudes. 

2.  A MANUAL  SCORING  BOARD 

For  the  past  three  years  we  have  been  using  a 
scoring  board  for  the  hand  scoring  of  psychological 
tests.  The  device  is  very  simple  and  not  only  does 
it  save  considerable  time  in  scoring  but  also  it  has 
been  found  to  reduce  clerical  errors.  It  is  not 
patented  and  it  will  be  described  here  as  a sug- 
gestion for  those  who  want  to  make  it.  The  board 
is  manufactured  and  distributed  by  C.  H.  Stoelting 
and  Company  in  Chicago. 

The  scoring  board  is  shown  in  Figure  2.  It  consists 
of  a board  of  plywood  or  masonite  which  is  cut 
somewhat  larger  than  a double  letter-size  sheet. 
Two  clips  A are  mounted  at  the  upper  edge  of  the 
board  as  shown.  These  are  similar  to  the  clips  on 
the  familiar  clip  boards.  Along  the  same  upper 
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Figure  2 


edge  is  fastened  a metal  strip  B and  along  the  left 
edge  is  another  metal  strip  C.  These  strips  serve 
as  guides  for  the  exact  location  of  the  test  paper  to 
be  scored.  The  stencil  D is  fastened  in  position 
under  the  clip  A as  shown.  When  the  stencil  has 
been  mounted  in  the  correct  position  under  the  clip, 
it  remains  there  for  the  scoring  without  further 
handling  or  adjustment. 

The  figure  shows  the  test  paper  E which  slides 
under  the  stencil  until  it  meets  the  two  guide  strips 
B and  C.  The  test  paper  is  then  in  correct  position 
under  the  stencil  holes  so  that  it  can  be  scored. 
When  it  has  been  scored,  the  paper  is  removed  and 
the  next  paper  is  inserted  under  the  fixed  stencil. 
In  this  manner  the  scoring  involves  the  handling  of 
only  one  paper,  the  test,  instead  of  both  the  stencil 
and  test  paper  as  in  ordinary  hand  scoring.  The 
two  holes  shown  at  F facilitate  lifting  the  test  paper 
from  its  scoring  position.  The  two  clips  are  provid- 
ed so  that  both  sides  of  the  test  paper  can  be  scored 
in  rapid  succession.  That  involves  the  insertion  of 
two  stencils,  one  under  each  clip. 

The  usual  hand-scoring  procedure  requires  that 
the  clerk  carefully  match  the  stencil  over  the  test 
paper  for  each  paper  that  is  to  be  scored.  The 
present  scoring  board  facilitates  this  matching  be- 
cause when  the  test  paper  is  placed  under  the  sten- 
cil to  the  two  guide  strips,  it  is  automatically  in  the 
correct  position  for  scoring.  The  exact  position  of 
the  stencil  can  be  easily  adjusted  under  the  clip. 

If  the  stencil  and  the  test  paper  are  of  the  same 
size,  it  is  necessary  to  paste  a strip  of  cardboard  to 
the  upper  edge  of  the  stencil  in  order  to  make  the 


stencil  slightly  longer  for  insertion  under  the  clip. 

When  a large  amount  of  hand  scoring  is  to  be 
done,  the  scoring  board  saves  about  half  of  the  time 
ordinarily  required  for  this  work. 


3.  A FINAL  NOTE 

The  authors  of  these  tests  and  the  many  persons 
who  participated  in  their  development  and  tryout 
believe  that  you  will  find  the  battery  extremely 
useful.  Every  attempt  has  been  made  to  simplify 
and  clarify  the  instructions  for  administering,  scor- 
ing, and  interpreting  the  battery.  However,  we  urge 
administrators  or  guidance  officers  in  the  schools  to 
send  questions,  comments  or  suggestions  regarding 
the  use  of  the  materials  to  the  authors.  Arrange- 
ments have  been  made  through  the  American 
Council  on  Education  to  give  every  possible  assist- 
ance to  thooe  who  use  the  battery.  Letters  should 
be  addressed  to: 


L.  L.  Thurstone 
The  University  of  Chicago 
Chicago,  Illinois 


A percentage  of  the  gross  income  from  sales  on 
the  present  battery  is  being  reserved  for  research. 
These  funds  will  be  disbursed  by  the  Committee 
on  Measurement  and  Guidance  of  the  American 
Council  on  Education  on  recommendation  from  the 
authors  of  the  present  battery.  The  funds  will  be 
used  to  support  fellowships  and  research  work  on 
the  further  refinement  of  the  measurement  of  men- 
tal abilities  and  related  factorial  studies. 
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FORM 


A 


Name Date. 


19. 


Birthday . . , 

Month 

Examiner 


Day 


Year 


. Age Classification , 


. How  many  semesters  have  you  studied  shorthand  ? . 


Skills 

SCOHE 

Rating 

OR 

%-ILE 

Language  skills 

Shorthand  penmanship 

Shorthand  principles 

Total  score 

TRIAL  LETTER 

Dear  Sir:  • 

Your  letter  arived  yesterday  and  we  are 
sorry  you  cant  (blank)  the  meeting.  Please  do  not 
(blank)  for  we  shall  sent  you  a list  of  all  the  to- 
pics which  will  be  described  so  that  you  will  know 
'what  took  place  let  us  know  if  you  can  attend 
this  meeting  next  week,  yours  truly,  , 


Make  all  corrections 
in  the  spaces  below. 


a ' , ^ 

b 


c. . 

d. . 


e.. 

f- 


Do  not  turn  this  page. 


Wait  for  further  instructions. 
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LETTER  I 

Gentlemen: 

When  an  old  (blank)  stops  calling  it  becomes  a l._ 

(blank)  of  great  (blank)  to  me.  Frequently  you  (blank)  , , 2.1 

the  lot  that  in  some  way  you  have  been  at  (blank).  3._ 

That  is  what  we  feel  when  we  consult  our  records  and  4._ 

fined  that  your  credit  with  us  has  not  been  (blank)  5._ 

for  some  time.  We  know  that  our  claim  >for  the  (blank)  6,_ 

bids  which  were  lowest  in  (blank)  still  remains  unpaid  7._ 

% 

and  that  there  is  a balance  (blank)  in  your  favor  or,  8._ 

$12.63.  In  (blank)  these  matters  it  would  be  more  9._ 

(blank)  for  you  to  pay  the  amount  4:o  us  and  have  our  10._ 

grain  settled  by  a (6/ar*fc) ' from  you.  However,  it  will  be  ll._ 

* 

(blank)  to  us  if  you  prefer  to  fit  the  parts  just  12._ 

mentioned.  May  we  (blank)  on  your  continuing  free  business  13._ 
(blank)?  Very  truly  yours,  ■'  14._ 


Make  all  corrections 
in  the  spaces  below. 


LETTER  n 

Gentlemen: 

We  are  very  sorry  to  remark  that 'the  article 
sold  you  last  month  would  not  come  up  at  your  (blank) 
even  though  you  have  used  part  of  the  orders,  if 
you  will  return  the  cards,  (blank)  and  pencils,  we 
shall  allow  you  (blank)  to  be  appealed  on  future 
orders.  With  us  it  is  service  always  a motto  we  adapted 
for  our  own  use  when  we  begun  business  thirty  three  years 
ago.  Ideal  products  have  been  rating  the  market 
in  quantity  even  since  that  time.  Wont  you  let  us 
here  from  you  soon  (blank)  the  order.  We  are  (blank) 
to  clear  up  the  matter  for  you  entirely  satisfactory. 

In  order  that  the  correction  may  be  made  in  time  for 
your  (blank)  and  that  you  may  not  suffer  (blank)  loss,  we 
(blank)  you  use  the  enclosed  air  male  card.  Respectively, 
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15. 

16.. 

17. 

18., 

19.. 


20.^ 
21. _ 
22._ 

23. _ 

24. _ 

25. _ 

26. _ 
27._ 


28. 


Turae-Durost  Shorthand  Ach.:  Form  A 


Dear  Sir: 

We  {blank)  to  learn  of  the  {blank)  considered 
Smith  & Company  through  the  {blank)  of  an  employee. 
However,  if  you  know  that  our  clerk  charged  both 
*he  coded  and  catalog  prices,  you  should  have 
considered  the  fact  immediately.  Now  we  must  move 
most  carefully  into  the  matter  of  Smith  & Companys 
{blank)  and,  if  the  {blank)  warrant  it,  we  shall  be  . , 
forced  to  allow  them  the  {blank)  of  40%  claimed  on 
each  {blank)  ordered.  We  hope  that  this*  {blank)  will 
not  cause  {blank)  personal  charges  in  your  office 
and  that  y out  \ {blank)  will  {blank)  its  permanent  place 

^ t 

on  our  list  of  satisfactory  customers.  Under  the 
conditions  we  wrote  it  would  be  {blank)  that  paym- 
ent be  met  on  the  former  overdue  balance  on  our  August 
invoice.  However,  the  September  and  {blank)  orders 
should  be  bid  in  for  you.  Cordially  yours. 


LETTER  rV 

Dear  Sir: 

, I 

We  do  not  {blank)  how  you  arrived  at  the 
figure  {blank)  as  the  made  precedes  on  the  {blank) 
shipment  made  to  you  on  October  5.  We  have  a 
recent  bill  in  our  {blank)  showing  payment  of  both 
balance  and  principle  in  full.  Our  correspondent 
discloses  that  you  mistake  the  repayment  on  the 
whole  bill  to  be  20%  which  really  owes  2%.  We 
{blank)  that  it  was  necessary  for  us  to  {blank)  your 
{blank)  offer  to  take  care  of  all  our  orders.'  We  feel 
;the  necessary  adaption  cannot  be  made  without  conside- 

h 

rable  {blank)  to  us.  However,  please  feel  free 
to  {blank)  an  {blank)  plan.  If  such  a plan  can  be 
affected  {blank)  serious  delays  may  be  {blank)  and  if 
all  regular  {blank)  can  be  refused  by  our  council, 
we  may  {blank)  your  offer?^  Without  advise  from  him, 
we  Ccinnot  accept.  Yours  truly, 
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Make  all  corrections 
in  the  spaces  below. 

O 

29 

30.__ 

31  

32  


34. _ 

35 . _ 

36. _ 

37 . _ 
38.1 
39 

40. _ 

41. _ 

42. _ 

43. _ 

44. _ 


45.. 
46. 

47.. 
48. 

49.. 

50.. 

51.. 


52. 


53. 

54. 

55.. 

56. 

57. 

58.. 

59.. 

60.. 


.i.' 


Turse-Durost  Shc-thand  Ach.:  Form  A 


LETTER  V 

Dear  Mr.  King; 

I am  sorry  to  say  that  'Mr.  Smith  was  sustained 
in  his  consistently  illegal  transfer  of  our  people's 
funds.  I have  refused  the  correspondence  of  several 
applications  who  should  have  preference  over  others 
for  the  {blank)  now  created  in  our  (blank).  One  ap- 
plicant is  (blank)  well  recommended.  Furthermore,  he 

i 

is  especially  (blank)  for  the  agriculture  post  by 
virtue  of  his  proved  ability  to  (blank)  the  problems 
of  underproduction  and  beca^jse  of  his  knowledge  of 
the  loss  based  on  the  recommendations  of  the  Board 
of  Trade.  He  has  a familiar  knowledge  of  stock  mar- 
ket conditions.  For  that  reason  I (blank)  believe  he 
will  constantly  oppose  money  (blank)  with  investors 
funds.  If  an  (blank)  were  guaranteed  him  by  our  (blank) 
staff,  I am  sure  it  would  refer  other  desirable  (blank) 
which  would  make  him  valuable  to  all  of  us  formal 
employees.  Yours  sincerely. 


Make  all  corrections 
in  the  spaces  below. 
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62. 

63.. 

64.. 
65. 

66.. 

67.. 

68.. 

69.. 

70.. 

71.. 

72.. 

73.. 
•74.. 
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MANUAL  OF  DIRECTIONS 

For  Use  with  Students  in  Training^ 

Purpose  of  This  Test  ' 

In  constructing  the  Turse-Durost  Shorthand  Achievement 
Test  the  authors  desired  to  satisfy  four  general  requirements. 

First,  the, test  must  be  a valid  instrument  for  the  meas- 
urement of  shorthand  achievement  independent  of  other 
abilities,  particularly  typing,  the  spacing  of  a letter  properly, 
etc.  Secondly,  the  test  must  give  proper  emphasis  to  the 
- various  types  of  errors  ordinarily  made  in  taking  and  tran- 
scribing shorthand.  These  errors  fall  in  three  major  cate- 
gories ; namely,  language  errors,  errors  caused  by  poor 
shorthand  penmanship,  and  errors  caused  by  lack  of  mastery 
of  shorthand  principles.  In  the  third  place,  the  test  must 
be  in  such  a form  that  it  can  be  given  within  the  limits  of  a 
single  class  period  without  sacrificing  validity  or  reliability. 

Finally,  the  test  must  permit  easy  and  rapid  scoring  by 
means  of  a strip  key  instead  of  requiring  the  laborious 
scoring  of  a verbatim  transcript  as  has  been  required  in  most 
shorthand  achievement  tests  in  the  past. 

To  satisfy  these  requirements,  the  authors  have  created  a 
new  form  of  shorthand  achievement  test.  The  dictated 
matter  of  each  of  the  two  equivalent  forms,  A and  B,  consists 
of  five  typical  business  letters,  dictated  in  the  usual  way  at 
varying  speeds,  depending  upon  the  degree  of  experience. 

The  letters  are  also  recorded  in  the  traditional  fashion, 
but  here  the  similarity  with  previous  tests  of  shorthand 
achievement  ends.  Each  pupil  is  given  a test  booklet 
containing  a transcript  of  the  five  letters.  However,  each 
of  the  letters  as  transcribed  contains  errors  and  omissions 
which  the  pupil  is  required  to  correct  and  fill  in  from  the 
shorthand  notes.  These  corrections  and  additions  are 
entered  in  the  margin  of  the  test  booklet  on  lines  provided 
for  this  purpose,  making  it  possible  to  score  the  test  by 
means  of  the  strip  key. 

Provision  has  been  made  for  administering  this  test  to 
individuals  in  all  stages  of  development  and  experience 
beyond  the  point  of  initial  experience  in  transcribing 


connected  discourse.  In  a public  school  situation  it  is  not 
recommended  for  use  earlier  than  the  end  of  the  first  year 
of  instruction.  It  has  great  value  as  a terminal  test  for 
first-year  students  or  with  business  school  students  with 
equivalent  training.  It  also  may  be  used  very  helpfully 
during  the  second  year  and  as  a terminal  test  for  second- 
year  students. 

A single  form  of  the  test  may  be  given  within  one  hour, 
although  the  time  varies  according  to  the  level  of  experience 
due  to  variations  in  the  speed  of  dictation. 

The  test  may  be  used  with  any  type  of  shorthand,  but  it 
is  intended  primarily  for  Gregg  students  and  present  norms 
are  based  entirely  upon  the  performance  of  students  study- 
ing Gregg. 

Scores  may  be  obtained  within  each  of  the  three  major 
areas  into  which  common  errors  fall ; namely,  language  skill, 
shorthand  penmanship,  and  mastery  of  shorthand  principles. 
The  keys  are  arranged  so  that  these  part  scores  may  be 
obtained  if  desired.  These  subscores  are  particularly  valu- 
able when  the  test  is  being  used  as  a diagnostic  instrument.^ 

Construction  of  the  Test 

The  characteristic  of  the  Turse-Durost  Shorthand  Achieve- 
ment Test  which  makes  it  different  from  other  tests  of  short- 
hand achievement  now  available  is  the  use  of  a prepared 
transcript  containing  errors  to  be  corrected  by  the  student 
from  his  shorthand  notes.  The  use  of  this  form  of  measure- 
ment involves  some  peculiar  difficulties.  The  greatest 
problem  is  in  the  choice  of  material  to  be  dictated.  It  is 
necessary  to  prepare  selections  in  such  a way  that  plausible 
wrong  responses  can  be  recorded  for  a high  proportion  of 
the  content  without  destroying  the  apparent  continuity  of 
the  material.  ^Vhile  doing  this,  it  is  necessary  to  balance 
the  errors  in  the  prepared  transcript  to  cover  adequately 

1 These  subscores  are  meaningful  only  with  students  studying  Gregg 
shorthand. 
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the  three  major  types  of  shorthand  errors.  As  a first  step 
in  the  construction  of  the  test,  a list  of  words  was  prepared 
based  upon  a sampling  of  shorthand  principles ; i.e.,  brief 
forms,  prefixes,  suffixes,  etc.  Contextual  matter  was  then 
written  around  these  specially  prepared  words  in  such  a way 
as  to  embed  them  meaningfully  in  the  context.  Secondly, 
an  analysis  was  made  of  transcription  errors  as  reported  by 
research  studies  in  this  field  to  determine  the  chief  types  of 
such  errors  and  their  causes.  It  was  found  that  most  errors 
of  transcription  are  caused  by ; 

a.  Lack  of  knowledge  of  rules  of  punctuation,  syllabifica- 
tion, paragraphing,  etc. 

b.  Inability  to  spell 

c.  Incorrect,  poorly  proportioned,  or  incomplete  outlines 

d.  Poor  word  sense  or  lack  of  knowledge  of  sentence 
structure 

e.  Improper  proofreading  of  notes 

/.  Typing 

The  selections  were  further  edited  so  that,  in  addition  to 
testing  the  application  of  shorthand  principles,  they  also 
cover  the  chief  errors  of  transcription  listed  above,  with 
the  exception,  of  course,  of  typing.  It  was  felt  that  typing 
constituted  a special,  or  separate,  skill  and  that  it  should 
not  be  allowed  to  complicate  the  measurement  of  short- 
hand achievement,  but  should  be  measured  as  a separate 
entity. 

To  summarize,  test  items  were  dispersed  throughout  each 
of  the  five  letters  in  each  form  which  would  measure  punc- 
tuation, paragraphing,  syllabification,  spelling,  shorthand 
penmanship  or  outline  proportion,  and  word  sense  or  knowl- 
edge of  sentence  structure.  Taking  the  five  letters  com- 
prising either  form,  the  various  types  of  errors  listed  above 
were  so  balanced  as  to  have  a proper  and  reasonable  weight 
in  the  total  score. 

Experimental  Tryout 

The  material  of  both  test  forms,  as  outlined  above,  was 
given  to  183  pupils  in  five  high  schools  at  the  end  of  one 
year  of  shorthand  study.  An  error  analysis  was  then  made 
which  was  used  as  a basis  for  revising  and  rearranging  the 
context  so  as  to  get  a more  satisfactory  order  of  difficulty. 
After  the  two  forms  were  revised,  they  were  given  to 
116  end-of-second-year  pupils  in  four  high  schools.  The 
scores  on  the  revised  test  were  correlated  with  teachers’ 
marks.  The  resulting  coefficient  of  .73  was  deemed  high 
enough  to  encourage  further  experimentation. 

Minor  modifications  were  made  in  the  context  and  a third 
experimental  edition  was  prepared.  Both  forms  were  given 
to  200  students  completing  two  years  of  shorthand  in  several 
high  Schools.  On  the  basis  of  these  test  results,  split-half 
reliability  coefficients  were  determined  for  each  of  the  two 
forms.  The  resulting  values  when  corrected  by  the  Spearman- 
Browm  formula  were  .97  for  Form  A and  .94  for  Form  B. 
The  intercorrelation  of  the  two  forms  for  this  group  was 
found  to  be  .83.  Considering  the  high  degree  of  selection 
in  second-year  students  of  shorthand,  these  reliability 
coefficients  were  felt  to  be  satisfactory.  Test  scores  were 


correlated  with  teachers’  marks  for  this  group,  and  a value 
of  .67  was  obtained.  Considering  the  fact  that  no  attempt 
was  made  to  allow  for  differences  in  marking  procedure  from 
one  school  to  another,  it  was  felt  that  this  value  was 
encouragingly  high. 

Another  experiment  was  carried  out,  using  this  edition 
of  the  test  involving  the  administration  of  both  forms  to 
about  200  students  completing  two  years  of  shorthand 
instruction  in  Elizabeth,  New  Jersey.  x\ll  students  took 
Form  A first.  The  dictation  was  spread  over  several  days, 
but  at  the  end  of  each  session  of  dictation  the  pupils  tran- 
scribed their  notes  literally  and  then  corrected  the  test 
transcript. 

The  analysis  of  the  data  obtained  in  this  experiment,  is 
summarized  in  Table  1.  Briefly,  Table  1 shows  that  the 
correction  form  of  measuring  shorthand  achievement  is, 
in  terms  of  the  data  shown,  slightly  more  reliable  than  the 
traditional  procedure  of  measuring  shorthand  achievement 
by  counting  the  errors  in  a verbatim  transcript  of  the  short- 
hand notes.  We  also  note  that  the  relation  between  the 
two  methods  of  testing  is  the  same,  regardless  of  whether 

TABLE  1 

Summary  of  Preliminary  Validity  Experiment  : Turse-Durost 
Shorthand  Achievement  Test 

Subjects:  200  End-of-Second-Year  Pupils  in  Battin  Girls'  High  School, 


Elizabeth,  New  Jersey 

Correlation  of : 

Form  A : Correction  Form  with  Form  B : Correction  Form 81 

Form  A : Verbatim  Form  with  Form  B : Verbatim  Form 78 

Form  A ; Correction  with  Form  X : Verbatim 69 

Form  B : Correction  with  Form  B : Verbatim 69 

Estimated  True  Correlation  of  Correction  and  Verbatim  Forms. . . .85 


Form  A or  Form  B is  used.  This  is  not  surprising,  consider- 
ing the  fact  that  the  two  sets  of  letters  were  made  as  nearly 
similar  as  possible.  The  estimated  true  correlation  of  .85 
between  the  correction  and  verbatim  form  is  high,  but  not 
as  high  as  had  been  expected  in  the  light  of  some  earlier 
experimentation.  The  fact  that  the  verbatim  transcripts 
were  scored  by  a group  of  high  school  secretarial  students 
while  the  correction  forms  were  scored  by  the  senior  author 
was  thought  to  enter  in  as  a possible  factor  to  lower  the 
correlation  between  the  correction  form  and  the  verbatim 
form.  In  order  to  check  upon  this  possibility  and  to 
establish  more  definitely  the  true  relation  between  the  two 
methods  of  scoring,  a replicative  experiment  was  decided 
upon  following  the  same  general  pattern  of  the  experiment 
described  above. 

Final  Validity  and  Reliability  Data 

Following  the  experimental  work  described  above,  the 
final  forms  of  the  Turse-Durost  Shorthand  Achievement 
Test  were  printed  in  the  regular  booklet  form  for  the  purpose 
of  securing  norms.  At  the  same  time,  a special  edition  of 
the  test  was  prepared  in  a somewhat  modified  form.  The 
introductory  sheet  and  each  of  the  ten  letters  in  Forms  A 
and  B were  reproduced  on  separate  sheets.  For  example. 
Letter  1 of  Form  A was  reproduced  at  the  top  of  a page 
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while  the  bottom  half  of  the  page  was  lined  off  for  taking 
dictation  as  in  a stenographer’s  notebook.  A perforation 
was  inserted  in  the  middle  of  the  sheet,  making  it  possible 
to  separate,  the  shorthand  notes  from  the  prepared  tran- 
script. Using  this  special  edition,  a final  validity  experi- 
ment was  carried  out  involving  approximately  100  end-of- 
second-year  students  in  Yonkers,  New  York.  In  this 
experiment,  one  letter  was  dictated  each  day  until  all  ten 
letters  had  been  completed.  The  shorthand  notes  were 
inscribed  on  the  bottom  half  of  the  page,  and  at  the  con- 
clusion of  the  dictation  the  pupils  first  corrected  the  tran- 
script appearing  in  the  upper  half  of  the  sheet.  This  was 
then  torn  off  and  passed  in  to  the  teacher.  Each  pupil 
then  made  a literal  transcript  of  her  notes  on  a separate 
sheet  of  paper  in  longhand.  The  ten  letters  compris- 
ing the  two  forms  were  administered  in  the  following 
order : 


Form  A,  Letter  1 
Form  A,  Letter  2 
Form  B,  Letter  1 
Form  B,  Letter  2 
Form  A,  Letter  3 


Form  B,  Letter  3 
Form  A,  Letter  4 
Form  B,  Letter  4 
Form  A,  Letter  5 
Form  B,  Letter  5 


All  of  the  literal  transcripts  involved  in  this  experiment 
were  scored  by  one  person,  as  well  as  most  of  the  correction 
forms.  The  remaining  scoring  was  done  by  experienced 
scorers  under  the  close  supervision  of  the  authors. 

The  results  of  the  analysis  of  the  data  from  this  experi- 
ment are  given  in  Table  2.  In  comparing  the  results  of 
this  experiment  with  the  results  obtained  in  the  earlier 
validity  tests,  it  is  interesting  to  .note  that  the  reliability 
coefficients  by  the  two  methods,  as  determined  in  the  two 
experiments,  come  out  almost  exactly  the  same.  However, 
the  correlation  between  the  correction  form  and  the 
verbatim  form  is  considerably  higher  in  the  second  experi- 
ment. This  is  no  doubt  due,  in  part,  to  the  fact  that  the 
correlation  given  is  based  upon  all  ten  letters  in  the  second 
experiment.  When  the  reliability  of  the  total  test  — that 
is,  of  all  ten  letters  — is  estimated  by  means  of  the  Spear- 
man-Brown formula  for  both  methods  of  testing,  identical 


TABLE  2 

Summary  of  Final  Validity  Experiment  : Turse-Durost  Shorthand 
Achievement  Test 

Subjects : 100  End-of-Second-Year  Pupils,  High  School  of  Commerce, 


Yonkers,  New  York 

Correlation  of : 

Form  A;  Correction  Form  with  Form  B ; Correction  Form '.78 

Form  A:  Verbatim  Form  with  Form  B:  Verbatim  Form '. . .79 

Form  A plus  Form  B ; Correction  Form  with 
Form  A plus  Form  B : Verbatim  Form 89 

Reliability  of : 

Form  A plus  Form  B : Correction  Form  (Corrected  by  Spearman- 

Brown  Formula) 88 

Form  A plus  Form  B : Verbatim  Form  (Corrected  by  Spearman- 
Brown  Formula) • 88 

Estimated  True  Correlation  of  Correction  and  Verbatim  Forms 

(Correction  for  Attenuation) 1 .00 
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reliability  coefficients  of  .88  result.*  Using  this  value  in 
the  formula  for  correcting  for  attenuation  gives  an  e.stimated 
true  correlation  of  1.00  between  the  two  methods.  In 
other  words,  one  must  conclude  from  this  experiment  that 
the  two  methods  of  measuring  shorthand  achievement 
are  getting  at  fundamentally  identical  skills.  Conse- 
quently, if  one  is  willing  to  qccept  a verbatim  transeript  of 
shorthand  notes  as  a valid  measure  of  achievement,  one 
must  by  the  same  logic  accept  the  eorrection  form  as  an 
equally  valid  measure  of  shorthand  achievement. 

Directions  for  Administering 

' In  planning  a testing  sehedule,  allow  fifteen  or  twenty 
minutes  for  the  actual  dictation  and  thirty-five  minutes  for 
the  correction  of  the  transcript. 

Testees  should  be  supplied  with  pen  or  pencil,  an  eraser, 
and  several  sheets  of  shorthand  notebook  paper.  Two 
points  on  one  pencil  or  an  extra  pencil  or  pen-  should  be 
available  in  case  of  emergency.  Examiner  should  use  a 
stop  watch  for  timing  the  dictation,  which  is  marked  off 
in  15  second  intervals. 

Do  not  dictate  spelling,  punctuation,  or  paragraphing,  or 
in  any  way  suggest  places  where  errors  will  occur. 

Pass  out  the  test  papers  and  then  say  : 

“Please  fill  in  the  information  called  for  at  the 
top  of  the  first  page.  Do  not  make  any  other 
marks  on  the  test  booklets  or  open  the  pages  until 
you  receive  further  instructions.” 

After  sufficient  time  has  been  allowed  for . securing  the 
information  required  on  the  cover  page,  say  : 

“You  are  going  to  try  a new  type  of  shorthand 
transcription  test,  but  you  will  take  dictation  in 
the  usual  manner.  Do  not  give  up  at  any  time 
during  the  test,  but  get  as  much  of  the  dictation 
as  you  can.  In  order  that  you  may  understand 
directions  more  clearly,  you  will  all  take  a trial 
test.  I shall  read  the  correct  answers.  You  will 
then  score  your  own  paper.  You  may  then  ask 
questions  before  the  real  test  begins.  Get  ready 
for  the  trial  dictation.  Get  your  paper  or  note- 
book ready.  Pick  up  your  pen  or  pencil.  Take 
this  dictation  in  shorthand.  Ready  . . , ?” 

Then  dictate  the  following  trial  test.  Dictate  slowly 
enough  so  that  everyone  gets  all  the  trial  dictation.  Per- 
mit no  interruptions  or  questions  while  dictation  is  in 
progress. 

Dictation  for  Trial  Test 

Dear  Sir : Your  letter  arrived  yesterday  and  we 
are  sorry  you  can’t  attend  the  meeting.  Please 
do  not  worry,  for  we  shall  send  you  a list  of  all 

* This  value  should  not  be  considered  comparable  to  the  split-half  co- 
efficients reported  on  page  2.  In  this  latter  case  a different  method  of 
splitting  the  material  was  used,  the  testing  was  spread  over  a longer  period 
of  time,  and  the  population  was  considerably  more  homogeneous. 


4 


Turse-Durost  Shorthand  Achievement  Test 


- the  topics  which  will  be  discussed  so  that  you  will 
know  what  took  place.  Let  us  know  if  you  will 
attend  the  meeting  next  week.  Yours  truly, 

After  the  trial  letter  is  dictated,  say  to  the  group  : 

“Now  look  at  the  trial  test  copy  on  the  cover 
sheet  of  your  booklet.  Each  line  contains  one  or 
more  errors  or  omissions  in  punctuation,  spelling, 
or  context.  When  the  signal  is  given,  you  are  to 
compare  each  shorthand  outline  in  your  notes 
carefully  with  each  word  in  the  transcription  copy. 
Indicate,  in  longhand,  the  necessary  corrections 
in  each  line  in  the  space  provided  in  the  right  mar- 
gin. Whenever  you  supply  punctuation  marks, 
write  also  the  word  which  precedes  or  includes 
the  mark.  In  all  other  corrections,  indicate  only 
the  correct  word  or  words  or  spelling  according  to 
your  notes.  Paragraphs  are  to  be  indicated  by 
a capital ‘P.’  Ready  . . .?  Go  ahead!” 

Allow  about  three  minutes  on  the  trial  test.  Then  read 
the  following  correct  answers  for  the  trial  test  or  write  them 
on  a blackboard  if  available.  Do  riot  read  (or  write)  the 
material  in  parentheses.  This  is  for  the  examiner's  infor- 
mation. 


a.  arrived 

b.  cant  attend 

c.  worry  send  top- 

d.  discussed 

e.  place.  P will 

t 

f.  the  Yours 


(misspelling) 

(apostrophe  and  “attend”  omitted) 
(omission,  spelling,  syllabification) 
(incorrect  word) 

(paragraph  after  “place,”  incorrect 
word) 

(incorrect  word,  capital  “y”  in 
“yours”) 


Answer  any  questions  testees  may  have  and  reemphasize 
the  following  directions : 

1.  Only  numbered  lines  at  the  right  are  to  be  used  for 
corrections. 

2.  Each  correction  must  be  made  in  longhand  on  its 
proper  line. 

3.  Punctuation  marks  must  be  indicated  by  writing  also 
the  word  which  precedes  or  includes  the  mark. 

4.  Paragraphs  are  to  be  indicated  by  a capital  “P.” 

5.  Capitalization  at  beginning  of  sentences  need  not  be 
indicated. 

6.  No  longhand  is  to  appear  in  the  notes  except  for 
figures  or  proper  names. 

7.  Write  answers  rapidly  but  not  carele.ssly.  Do  not 
take  too  much  time  for  items  which  seem  difficult  but 
skip  them  and  try  them  again  later  if  you  have  time. 


Dictation  for  Real  Test  (Form  A and  Form  B) 

The  following  letters  are  to  be  dictated  strictly  in  accordance  with  the  time  indicated  in  the  parentheses.  Note  that 
the  letters  are  timed  differently  for  first -year  and  for  second-year  students.  Be  sure  to  use  the  letters  with  the  appropriate 
timing.  Permit  no  questions  or  interruptions  during  the  dietation.  Do  not  indicate  punctuation  except  by  normal  voice 
inflection.  Dictate  all  five  letters  before  beginning  the  transcription.  Pause  ten  seconds  after  the  dictation  of  each  letter. 


FORM  A 


For  First-Year  Students 

I.  Gentlemen  : When  an  old  friend  suddenly  stops  calling 
(15  sec.)  it  becomes  a matter  of  great  concern  to  you. 
{30  sec.)  Frequently  you  entertain  the  thought  that  in 
{45  sec.)  some  way  you  have  been  at  fault.  That  (i  min.) 
is  what  we  fear  when  we  examine  our  records  and  find  that 
(i : 15)  your  account  with  us  has  not  been  used  for  some 
time.  We  (J  ; 30)  note  that  our  claim  for  the  automobile 
parts  which  were  lost  in  (1 : 45)  transit  still  remains  unset- 
tled and  that  there  is  a balance  accrued  in  {2:  00)  your 
favor  of  $12.63.  In  adjusting  these  matters  it  would  be 
more  convenient  {2  : 15)  for  us  to  pay  the  amount  due  you 
and  have  our  claim  settled  by  a {2 : 30)  remittance  from 
you.  However,  it  will  be  agreeable  to  us  if  you  prefer  to 
forward  {2 : 45)  the  parts  just  mentioned.  May  we  count 
on  your  continued  friendly  business  relations  ? Yours  very 
truly,  (J ; 00) 


For  Second-Year  Students 

I.  Gentlemen ; When  an  old  friend  suddenly  stops  calling 
it  becomes  a matter  of  great  concern  {15  sec.)  to  you. 
Frequently  you  entertain  the  thought  that  in  .some  way  you 
have  been  at  fault.  That  {30  sec.)  is  what  we  fear  when 
we  examine  our  records  and  find  that  your  account  with  us 
has  not  {45  sec.)  been  used  for  some  time.  We  note  that 
our.  claim  for  the  automobile  parts  which  were  lost  in  transit 
still  {1  min.)  remains  unsettled  and  that  there  is  a balance 
accrued  in  your  favor  of  $12.63.  In  adjusting  these  matters 
it  {1 : 15)  would  be  more  convenient  for  us  to  pay  the 
amount  due  you  and  have  our  claim  settled  by  a remittance 
from  you.  However,  (2 : 30)  it  will  be  agreeable  to  us  if 
you  prefer  to  forward  the  parts  just  mentioned.  iVIay  we 
count  on  your  continued  friendly  business  relations  ? Yours 
very  truly,  (2  ; 45) 
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FORM  A 

For  First-Year  Students 

II.  pentlemen  ; We  are  very  sorry  to  learn  that  {15  sec.) 
the  articles  sold  you  last  month  did  not  {30  sec.)  come  up 
to  your  requirements.  Even  though  you  {45  sec.)  have 

~ used  part  of  the  order,  if  you  (i  min.)  will  return  the  cards, 
clips,  and  pencils,  we  shall  allow  you  credit  {1 : 15)  to  be 
applied  on  future  orders.  With  us  it  is  “Service  Always” 
— a {1 : 30)  motto  we  adopted  for  our  own  use  when 
we  began  business  thirty-three  years  ago.  (i ; 45)  Ideal 
products  have  been  leading  the  market  in  quality  ever  since 
that  {2  : 00)  time.  Won’t  you  let  us  hear  from  you  soon 
regarding  this  order  ? We  are  anxious  {2 : 15)  to  clear  up 
the  matter  to  your  entire  satisfaction.  In  order  that  the 
{2 : 30)  adjustment  may  be  made  in  time  for  your  opening 
and  that  you  may  not  incur  {2 : 45)  financial  loss,  we  sug- 
gest that  you  use  the  enclosed  air  mail  card.  Respectfully, 
( J ; 00) 

III.  Dear  Sir : We  regret  to  learn  of  the  inconvenience 
{15  sec.)  caused  Smith  & Copipany  through  the  negligence 
of  an  {30  sec.)  employee.  However,  as  you  knew  that  our 
{45  sec.)  clerk  changed  both  the  quoted  and  catalog  prices, 
{1  min.)  you  should  have  reported  the  feet  immediately. 
Now  we  must  look  more  {1 : 15)  carefully  into  the  nature  of 
Smith  & Company’s  complaint  and,  if  the  (1 ; 30)  circum- 
stances warrant  it,  we  shall  be  forced  to  allow  thimr  the 
reduction  (i ; 45)  of  40^  claimed  on  each  article  ordered. 
We  hope  that  this  error  {2 : 00)  will  not  cause  embarrassing 
personnel  changes  in  your  office  and  that  this  firm  will 
{2 : 15)  retain  its  prominent  place  on  our  list  of  satisfied 
customers.  Under  the  conditions  we  thought  {2 : 30)  it 
would  be  unnecessary  that  payment  be  made  on  the  small 
overdue  balance  on  their  {2:  45)  October  invoice.  How- 
ever, the  September  and  August  orders  should  be  paid  in 
full.  Cordially  yours,  (J  ; 00) 

IV.  Dear  Sir : We  do  not  understand  how  you  {15  sec.) 
arrived  at  the  figure  indicated  as  the  net  proceeds  on 
{30  sec.)  the  consignment  shipment  made  to  you  on  August 
5.  {45  sec.)  We  have  a receipted  bill  in  our  possession 
showing  {1  min.)  payment  of  both  interest  and  principal  in 
full.  Recent  correspondence  discloses  that  (1 ; 15)  you 
mistook  the  rebate  on  the  old  bill  to  be  20%  (2 : 30)  which 
really  was  2%.  We  regret  that  it  was  necessary  for  us 
(2  : 45)  to  decline  your  blanket  offer  to  take  care  of  all  our 
wants.  (2 : 00)  We  feel  the  necessary  adaptation  cannot 
be  made  without  considerable  detriment  to  us.  However, 
please  (2 ; 25)  feel  free  to  submit  an  alternate  plan.  If  such 

^ a plan  can  be  effected  whereby  (2 ; 30)  serious  delays  may 
be  averted  and  if  all  legal  aspects  can  be  reviewed  by  our 
(2 ; 45)  counsel,  we  may  reconsider  your  proposal.  With- 
out advice  from  him  we  cannot  act.  Yours  truly, 
{3 : 00) 
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{Continued) 

For  Second-Year  Students 

II.  Gentlemen  : We  are  very  sorry  to  learn  that  the  articles 
sold  you  last  month  did  (25  sec.)  not  come  up  to  your  re- 
quirements. Even  though  you  have  used  part  of  the  order, 
if  you  {30  sec.)  will  return  the  cards,  clips,  and  pencils,  we 
shall  allow  you  credit  to  be  applied  on  future  orders. 
{45  sec.)  With  us  it  is  “Service  Always”  — a motto  we 
adopted  for  our  own  use  when  we  began  business  thirty- 
three  (2  min.)  years  ago.  Ideal  products  have  been  leading 
the  market  in  quality  ever  since  that  time.  Won’t  you  let 
us  hear  from  you  (2  ; 25)  soon  regarding  this  order  We 
are  anxious  to  clear  up  the  matter  to  your  entire  satisfaction. 
In  order  that  the  adjustment  may  be  (2  ; 30)  made  in  time 
for  your  opening  and  that  you  may  not  incur  financial  loss, 
we  suggest  that  you  use  the  enclosed  air  mail  card.  Re- 
spectfully, (2 ; 45) 


HI.  Dear  Sir : We  regret  to  learn  of  the  inconvenience 
caused  Smith  & Company  through  the  (25  sec.)  negligence 
of  an  employee.  However,  as  you  knew  that  our  clerk 
changed  both  the  quoted  and  catalog  {30  sec.)  prices,  you 
should  have  reported  the  fact  immediately.  Now  we  must 
look  more  carefully  into  the  nature  of  {45  sec.)  Smith  & 
Company’s  complaint  and,  if  the  circumstances  warrant  it, 
we  shall  be  forced  to  allow  them  the  reduction  of  (2  min.) 
40fi  claimed  on  each  article  ordered.  We  liope  that  this 
error  will  not  cause  embarrassing  personnel  changes  in  your 
office  (2  ; 25)  and  that  this  firm  will  retain  its  prominent 
place  on  our  list  of  satisfied  customers.  Under  the  condi- 
tions we  thought  it  would  be  (2  ; 30)  unnecessary  that  pay- 
ment be  made  on  the  small  overdue  balance  on  their  October 
invoice.  However,  the  September  and  August  orders 
should  be  paid  in  full.  Cordially  yours,  (2  ; 45) 


IV.  Dear  Sir : We  do  not  understand  how  you  arrived  at 
the  figure  indicated  as  the  (25  sec.)  net  proceeds  on  the 
consignment  shipment  made  to  you  on  August  5.  Vie  have 
a receipted  bill  {30  sec.)  in  our  possession  showing  payment 
of  both  interest  and  principal  in  full.  Recent  correspond- 
ence discloses  that  you  mistook  (45  sec.)  the  rebate  on  the 
old  bill  to  be  20%  which  really  was  2%.  We  regret  that  it 
was  necessary  (2  min.)  for  us  to  decline  your  blanket  offer 
to  take  care  of  all  our  wants.  We  feel  the  necessary  adap- 
tation cannot  be  made  without  (2 : 25)  considerable  detri- 
ment to  us.  However,  please  feel  free  to  submit  an  alter- 
nate plan.  If  such  a plan  can  be  effected  whereby  serious 
delays  (2  ; 30)  may  be  averted  and  if  all  legal  aspects  can  be 
reviewed  by  our  counsel,  we  may  reconsider  your  proposal. 
Without  advice  from  him  we  cannot  act.  Yours  truly, 
{1:45) 
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FORM  A 

For  First-Year  Students 

V.  Dear  Mr.  King ; I am  sorry  to  see  (15  sec.)  that  Mr. 
Smith  was  suspended  for  his  consistently  {30  sec.)  irregular 
transfers  of  our  surplus  funds.  I have  (45  sec.)  reviewed 
the  correspondence  of  several  applicants  who  should  {1  min.) 
have  precedence  over  others  for  the  vacancy  now  created 
in  our  plant.  {1 : 15)  One  applicant  is  unusually  well 
recommended.  Furthermore,  he  is  specifically  qualified 
(1 : 30)  for  the  managerial  post  by  virtue  of  his  proved 
ability  to  anticipate  {1 : 45)  the  problems  of  overproduction 
and  because  of  his  knowledge  of  the  laws  {2 : 00)  passed  on 
the  recommendations  of  the  Board  of  Trade.  He  has  a 
similar  knowledge  of  stock  {2 : 15)  market  conditions. 
For  that  reason  I greatly  believe  he  will  consistently  oppose 
any  speculation  with  {2 : 30)  investors’  funds.  If  an 
interview  were  granted  him  by  our  personnel  staff,  I am 
sure  {2 : 45)  it  would  reveal  other  desirable  qualifications 
which  did  make  him  valuable  to  all  of  his  former  employers. 
Yours  sincerely,  {3  : 00) 

FOl 

For  First-Year  Students 

I.  Gentlemen  : Two  thousand  cu.stoniers  can’t  be  wrong. 
{15  sec.)  That  is  how  we  feel  every  time  one  of  them  {30  sec.) 
writes  of  the  remarkable  protection  and  wear  he  {45  sec.) 
is  receiving  from  the  Rover  tire.  Spring  will  soon  {1  min.) 
be  here ; vacation  plans  will  then  begin.  Your  car  {1 : 15) 
may  need  new  tires  to  insure  your  comfort  and  safety  on 
that  long  (1 ; 30)  trip.  Why  not  let  Rover  tires  take  you 
there  ? Remember,  a money-back  {1 : 45)  guarantee  pro- 
tects you  if  Rover  tires  do  not  give  you  the  satisfaction 
{2 : 00)  we  promise.  A trade-in  allowance  can  be  made  on 
your  old  tires.  The  order  {2:  15)  blank  you  will  find 
enclosed  is  for  your  convenience.  We  suggest  that  you 
just  indicate  {2 : 30)  the  style  and  size  you  like  and  then 
mail  it  if  you  wish.  Your  order  {2 : 45)  will  be  immediately 
filled.  Motor  farther  and  safer  on  Rovers  — tires  supreme. 
Sincerely  yours,  {3  : 00) 

II.  Dear  Sir : At  a recent  meeting  of  our  club  {15  sec.)  it 
was  decided  that  the  budget  for  the  {30  sec.)  coming  year 
would  be  increased  by  $200.  You  will  {45  sec.)  be  in- 
terested in  this  decision  because  otherwise  it  would  have 
been  necessary  {1  min.)  for  us  to  cancel  our  tentative  order 
placed  with  you  for  {1 : 15)  books  and  supplies.  Now  the 
order  may  be  officially  released,  shipment  to  be  (1 ; 30) 
made  promptly  via  the  New  A’ork  Central  Railroad.  We 
are  taking  this  opportunity  {1 : 45)  to  remind  you  that  we 
made  a complaint  to  you  quite  some  time  past  (2 : 00) 
regarding  a mimeograph  which  you  sent  us  without  a feed 
roll  attachment  which  we  had  {2 : 15)  to  replace  at  our  o\vti 
expense.  A’ou  promised  repeatedly  that  this  complaint 
would  be  quickly  {2 : 30)  and  thoroughly  investigated  but 
no  action  has  yet  been  taken.  Will  you  please  adjust 
{2 : 45)  this  matter  soon  so  that  our  books  may  be  closed  for 
the  present  fiscal  period  ? Truly  yours,  {3 : 00) 


{Continued) 

For  Second-Year  Students 

Y.  Dear  Mr.  King : I am  sorry  to  see  that  Mr.  Smith  was 
suspended  for  his  consistently  {15  sec.)  irregular  transfers 
of  our  surplus  funds.  I have  reviewed  the  correspondence 
of  several  applicants  who  should  have  precedence  {30  sec.) 
over  others  for  t^e  vacancy  now  created  in  our  plant.  One 
applicant  is  unusually  well  recommended.  Furthermore, 
he  is  {45  sec.)  specifically  qualified  for  the  managerial  post 
by  virtue  of  his  proved  ability  to  anticipate  the  problems 
of  overproduction  and  because  {1  min.)  of  his  knowledge  of 
the  laws  passed  on  the  recommendations  of  the  Board  of 
Trade.  He  has  a similar  knowledge  of  stock  {1 : 15)  market 
conditions.  For  that  reason  I greatly  believe  he  will  con- 
sistently oppose  any  speculation  with  investors’  funds. 
If  an  interview  were  granted  him  {1 : 30)  by  our  personnel 
staff,  I am  sure  it  would  reveal  other  desirable  qualifications 
which  did  make  him  valuable  to  all  of  his  former  employers. 
Yours  sincerely,  {1 : 45) 

I B 

For  Second-Year  Students 

I.  Gentlemen ; Two  thousand  customers  can’t  be  wrong. 
That  is  how  we  feel  cv'ery  time  one  {15  sec.)  of  them  writes 
of  the  remarkable  protection  and  wear  he  is  receiving  from 
the  Rover  tire.  Spring  {30  sec.)  will  soon  be  here ; vaca- 
tion plans  will  then  begin.  Your  car  may  need  new  tires 
to  insure  your  {45  sec.)  comfort  and  safety  on  that  long 
trip.  Why  not  let  Rover  tires  take  you  there Remember, 
a money -back  guarantee  {1  min.)  protects  you  if  Rover  tires 
do  not  give  you  the  satisfaction  we  promise.  A trade-in 
allowance  can  be  made  on  your  {1 : 15)  old  tires.  The 
order  blank  you  will  find  enclosed  is  for  your  convenience. 
We  suggest  that  you  just  indicate  the  style  and  size  {1 : 30) 
you  like  and  then  mail  it  if  you  wish.  Your  order  will  be 
immediately  filled.  iMotor  farther  and  safer  on  Rovers  — 
tires  supreme.  Sincerely  yours,  {1 : 45) 

II.  Dear  Sir  : At  a recent  meeting  of  our  club  it  was  decided 
that  the  budget  for  {15  sec.)  the  coming  year  would  be 
increased  by  $200.  A ou  will  be  interested  in  this  decision 
because  otherwise  {30  sec.)  it  would  have  been  necessary 
for  us  to  cancel  our  tentative  order  placed  with  you  for 
books  and  supplies.  {45  sec.)  Now  the  order  may  be 
officially  released,  shipment  to  be  made  promptly  via  the 
New  A^ork  Central  Railroad.  We  are  taking  this  {1 : 00) 
opportunity  to  remind  you  that  we  made  a complaint  to 
you  quite  some  time  past  regarding  a mimeograph  which 
you  sent  us  without  {1 : 15)  a feed  roll  attachment  which 
we  had  to  replace  at  our  own  expense.  Aou  promised 
repeatedly  that  this  complaint  would  be  quickly  and  thor- 
oughly (i ; 30)  investigated  but  no  action  has  yet  been 
taken.  Will  you  please  adjust  this  matter  soon  so  that  our 
books  may  be  closed  for  the  present  fiscal  period  ? Truly 
yours,  (I ; 45) 


Directions  for  Administering 

FORM  B {Continued) 
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For  First-Year  Students 

• 

III.  Dear  Sir  : According  to  reports  of  our  dealers,  {15  sec.) 
defects  have  been  encountered  in  the  sealing  of  {30  sec.)  onr 
products.  Of  course,  the  problem  is  not  {45  sec.)  ours  alone 
because  all  manufacturers  of  staple  articles  (i  min.)  have 
experienced  a similar  condition.  If  we  can  improve  the 
blend  of  our  {1 : 15)  stock  and  at  the  same  time, solve  our 
packaging  difficulties, 'and  if  this  {1 : 30)  improvement  will 
not  be  attended  by  an  increase  in  price,  we  may  (i  ; 45)  find 
a possible  solution  to  our  merchandising  problem.  I am 
sure,  {2 : 00)  if  we  did  do  this,  it  would  be  to  the  advantage 
of  all  dealers  and  {2 : 15)  to  their  customers.  If  you  have 
any  suggestions  or  criticisms  regarding  this  matter,  {2 : 30) 
please  let  me  have  them  before  the  next  meeting  of  the 
executive  committee.  I am  {2 : 45)  returning  herewith 
your  financial  statement  which  has  been  formally  approved 
by  the  head  of  the  auditing  department.  Yours  truly, 
{3 : 00) 

IV.  Dear  Sir : Let  us  assure  you  that  the  {15  sec.)  delay 
in  acknowledging  your  report  is  regretted  exceedingly.- 
{30  sec.)  However,  you  must  bear  in  mind  that  the  {45  sec.) 
financial  distress  in  our  city  is  now  greater  (i  min.)  than  it 
is  in  yours  and  that  the  same  unselfish  surveys  which  {1 : 15) 
you  have  made  for  our  corporation  in  the  past  must  be  con- 
tinued (i  ; 30)  in  order  to  prevent  further  decline  in  busi- 
ness. We  are,  therefore,  sending  {1 : 45)  your  plan  to 
the  Board  of  Directors.  In  all  probability  unified  action 
{2 : 00)  will  be  taken  lest  the  plan  become  susceptible  to 
political  manipulation.  As  you  know,  {2:15)  the  speci- 
fications call  for  a superior  type  of  hook-up.  Therefore, 
we  must  postpone  the  {2 : 30)  undertaking  pending  the 
decision  of  the  electrical  experts  and  the  officials  of  the 
power  line.  {2 : 45)  We  must  insist  upon  an  inclusion  of 
their  statements  as  a part  of  your  proposal.  Truly  yours, 
{3 : 00) 

V.  Dear  Sir : As  a dealer  in  realty  you  (25  sec.)  are 
acquainted  with  the  problems  involved  in  attracting 
{30  sec.)  buyers.  Often  you  lose  a sale  because  a {45  sec.) 
roof  needs  resurfacing  or  because  a spare  room  (2  min.)  is 
lacking  or  because  the  needed  capital  is  not  available  to 
furnish  (2 ; 25)  some  minor  repairs  or  adjustments  desired 
by  prospective  purchasers.  In  many  instances  (2  ; 30)  you 
may  have  found  it  necessary  to  make  reversions  to  your 
former  rigid  (2  ; 45)  policy  of  making  no  repairs  to  property 
for  sale.  Whatever  your  {2 : 00)  problem  may  be,  we  feel 
sure  you  can  profit  by  membership  in  our  cooperative 
union.  {2 : 15)  Our  sole  purpose  will  be  to  aid  anyone  who 
holds  membership  in  the  organization  in  {2 : 30)  dealing 
with  his  repair  problems.  The  enclosed  letter,  describing 
heat  resistants  and  other  building  materials,  {2 : 45)  will 
show  some  phases  of  the  various  types  of  service  we  attempt. 
Yours  truly,  {3 : 00) 


For  Second-Year  Students 

III.  Dear  Sir  : According  to  reports  of  our  dealers,  defects 
have  been  encountered  in  the  sealing  of  (25  sec.)  our  prod- 
ucts. Of  course,  the  problem  is  not  ours  alone  because  all 
manufacturers  of  staple  articles  have  experienced  {30  sec.) 
a similar  condition.  If  we  can  improve  the  blend  of  our 
stock,  and  at  the  same  time  solve  {45  sec.)  our  packaging 
difficulties,  and  if  this  improvement  will  not  be  attended  by 
an  increase  in  price,  we  may  find  a (2  ; 00)  possible  solution 
to  ouf  merchandising  problem.  I am  sure  if  we  did  do  this, 
it  would  be  to  the  advantage  of  all  (2 ; 25)  dealers  and  to 
their  customers.  If  you  have  any  suggestions  or  criticisms 
regarding  this  matter,  please  let  me  have  them  before  the 
(2  ; 30)  next  meeting  of  the  executive  committee.  I am 
returning  herewith  your  financial  statement  which  has  been 
formally  approved  by  the  head  of  the  auditing  department. 
Yours  truly,  (2  ; 45) 

IV.  Dear  Sir : Let  us  assure  you  that  the  delay  in  acknowl- 

edging your  report  is  regretted  exceedingly.  (25  sec.) 
However,  you  must  bear  in  mind  that  the  financial  distress 
in  our  city  is  now  greater  {30  sec.)  than  it  is  in  yours  and 
that  the  same  unselfish  surveys  which  you  have  made  for 
our  corporation  {45  sec.)  in  the  past  must  be  continued  in 
order  to  prevent  further  decline  in  business.  We  are, 
therefore,  sending  your  plan  to  the  (2  min.)  Board  of 
Directors.  In  all  probability  unified  action  will  be  taken 
lest  the  plan  become  susceptible  to  political  manipulation. 
As  you  (2  ; 25)  know,  the  specifications  call  for  a superior 
type  of  hook-up.  Therefore,  we  must  postpone  the  under- 
taking pending  the  decision  of  the  electrical  (2  ; 30)  experts 
and  the  officials  of  the  power  line.  We  must  insist  upon  an 
inclusion  of  their  statements  as  a part  of  your  proposal. 
Truly  yours,  (2  ; 45)  ^ 

\ 

V.  Dear  Sir : As  a dealer  in  realty  you  are  acquainted  with 
the  problems  involved  in  (25  sec.)  attracting  buyers.  Often 
you  lose  a sale  because  a roof  needs  resurfacing  or  because 
a spare  room  {30  sec.)  is  lacking  or  because  the  needed 
capital  is  not  available  to  furnish  some  minor  repairs  or 
adjustments  desired  {45  sec.)  by  prospective  purchasers. 
In  many  instances  you  may  have  found  it  necessary  to  make 
reversions  to  your  former  rigid  policy  (2  ; 00)  of  making  no 
repairs  to  property  for  sale.  Whatever  your  problem  may 
be,  we  feel  sure  you  can  profit  by  membership  (2  ; 25)  in  our 
cooperative  union.  Our  sole  purpose  will  be  to  aid  anyone 
who  holds  niembership  in  the  organization  in  dealing  with 
his  repair  (2  .•  30)  problems.  The  enclosed  letter,  describing 
heat  resistants  and  other  building  materials,  will  show  some 
phases  of  the  various  types  of  service  we  attempt.  Yours 
truly,  (2 ; 45) 
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When  the  last  letter  has  been  dictated,  say ; 

“That  completes  the  dictation.  You  will  be 
allowed  seven  minutes  in  which  to  correct  the 
transcript  of  each  letter  from  your  notes.  Do  the 
best  you  can  with  each  letter.  K you  complete  a 
letter  before  time  is  called,  go  right  on  to  the  next 
letter.  Ready!  Go!” 

At  the  end  of  the  first  seven  minutes  (and  at  fourteen, 
twenty-one,  and  twenty-eight  minutes)  say  : ^ 

“Time  is  up.  Go  on  to  the  next  letter.” 

When  thirty -five  minutes  have  elapsed,  say  : 

“Stop.  Please  put  your  notes  inside  your  test 
booklets.” 

Then  collect  the, papers. 

Directions  for  Scoring 

A copy  of  the  Key  and  Directions  for  Scoring  is  included 
with  each  package  of  tests.  Complete  directions  for  using 
the  Key  appear  on  the  Key  itself. 

Interpretation  of  Results 

Need  for  nonm.  Raw  scores,  in  and  of  themselves,  are 
not  particularly  meaningful.  They  serve  to  arrange  pupils 
in  rank  order  of  their  aehievement,  but  do  not  give  any 
indication  as  to  how  the  individual  stands  in  relation  to 
his  growth.  In  order  to  provide  such  information,  the 
Turse-Durost  Test  has  been  given  to  a large  number  of 
students  who  have  completed  one  or  two  years  of  shorthand, 
and  percentile  norms  corresponding  to  total  raw  scores 
are  provided  for  the  two  groups.  These  norms  are  found 
in  Table  3.* 

.V  pereentile  rank  on  this  test  is  interpreted  in  the  usual 
way.  For  example,  if  a student  gets  a score  of  5'i  at  the 
end  of  one  year  of  instruction,  his  percentile  rank  will  be 
10,  which  means  that  10  per  cent  of  the  normative  groups 
made  scores  as  low  or  lower  than  52,  while  90  per  cent  of 
the  total  group  in  the  norm  population  exceeded  this  score. 
If  a student  finishing  two  years  of  instruction  obtains  a 
score  of  148  on  the  test,  his  percentile  rank  will  be  80, 
which  means  that  80  per  cent  of  the  second-year  group  have 
-scores  as  low  or  lower  than  148,  while  20  per  cent  of  the 
group  exceeded  .this  score.  Since  the  total  possible  score 
on  Form  A is  190  points,  it  can  be  seen  that  the  test  has 
sufficient  “top”;  that  is,  it  is  sufficiently  difficult  to 
measure  the  abilities  of  the  most  able  students  completing 
two  years  of  shorthand  instruction. 

Interpreting  subscores.  In  addition  to  total  score  on  the 
tests,  it  is  possible  to  derive  a subscore  in  each  of  the  three 
major  areas  covered  by  the  test ; namely,  language  skill, 
shorthand  principles,  and  shorthand  penmanship.  Instruc- 
tions for  obtaining  these  subscores  are  given  on  the  scoring 

1 The  present  end-of-first-year  norms  are  based  upon  data  from  13  com- 
munities; an  equal  number  of  communities  cooperated  in  establishing 
the  norms  for  end-of-second-year  pupils.  While  these  norms  show  every 
internal  evidence  of  stability,  additional  data  will  be  gathered,  and  as  the 
need  becomes  evident,  revised  norms  will  be  issued. 


T.\BLE  3 

Percentile  Ranks  Corresponding  to  End-of-Year  Total 
Raw  Scores  ^ 

Form  A 


TEST 

SCORE 

PERCENTILE 

1st  yr.  2ndyr. 

TEST 

SCORE 

PERCENTILE 

1st  yr.  2nd  YR. 

TEST 

SCORE 

PERCENTILE 
1st  yr.  2nd  yr. 

15 

1 

67 

22 

1 

119 

78 

30 

1C 

1 

68 

23 

1 

120 

79 

31 

17 

1 

69 

24 

1 

121 

80 

.33 

18 

1 

70 

25 

1 

122 

81 

34 

19 

' 1 

71 

26 

J 

123 

82 

35 

20 

1 

72 

27 

1 

124 

83 

37 

21 

1 

1 

73 

28 

2 

125 

84 

38 

22 

1 

74 

29 

2 

126 

85 

40 

23 

1 

75 

30 

2 

127 

86 

41 

2-1 

1 

76 

31 

2 

128 

87 

43 

25 

2 

77 

32 

2 

129 

88 

45 

2C 

2 

78 

33 

2 

130 

89 

46 

27 

2 

79 

34 

3 

131 

89 

48 

28 

2 

80 

35 

3 

132 

90 

49 

29 

2 

81 

36 

3 

1.33 

91 

51 

30 

3 

■ 82 

37 

3 

134 

91 

53 

31 

3 

83 

38 

3 

135 

92 

54 

32 

3. 

84 

39 

4 

136 

9.3 

56 

33 

3 

85 

40 

4 

1.37 

93 

.58 

34 

3 

86 

41 

4 

1.38 

94 

60 

35 

4 

87 

42 

4 

139 

94 

62 

3() 

4 

88 

43 

5 

140 

95 

64 

37 

4 

89 

45 

5 

141 

95 

66 

38 

4 

90 

46 

5 

142 

96 

68 

39 

4 

91 

47 

6 

143 

96 

70 

40 

5 

92 

48 

(> 

144 

97 

72 

41 

5 

93 

49 

7 

145 

97 

74 

42 

5 

94 

50 

7 

146 

97 

70 

43 

6 

95 

51 

8 

147 

97 

78 

44 

6 

96 

52 

8 

148 

98 

80 

45 

6 

97' 

53 

9 

149 

98 

82 

46 

7 

98 

54 

9 

150 

98 

83 

47 

7 

99 

55 

10 

151 

98 

85 

48 

8 

100 

56 

10 

152 

99 

86 

49 

8 

101 

58 

11 

153 

99 

87 

50 

9 

102 

59 

12 

154 

99 

89 

51 

9 

103 

60 

12 

155 

99 

90 

52  . 

10 

104 

61 

13 

156 

99 

91 

53 

11 

105 

62 

14 

157 

99.5 

92 

54 

11 

106 

63 

15 

158 

92 

55 

12 

107 

64 

16 

159 

93 

5C 

12 

108 

65 

17 

160 

94 

57 

13 

109 

67 

18 

161 

95 

58 

14 

110 

68 

19 

162 

96 

59 

15 

111 

69 

20 

163 

97 

60 

15 

1 

112 

70 

21 

164 

98 

61 

16 

1 

113 

71 

22 

165 

99 

62 

17 

1 

114 

72 

23 

166 

99 

63 

18 

1 

115 

73 

25 

167 

99 

64 

19 

■1 

116 

75 

26 

168 

99.5 

65 

20 

1 

117 

76 

' 27 

169 

99.5 

66 

21 

1 

118 

77 

28 

170 

99.5 

key.  The  use  of  these  subscores  is  optional,  but  it  greatly 
enhances  the  diagnostic  value  of  the  test  if  they  are 
employed. 

The  authors  do  not  feel  that  the  subscores  are  sufficiently 
reliable  to  justify  setting  up  percentile  norms  in  each  of 
the  three  areas.  Letter  ratings  have  been  established,  how- 
ever, and  assigned  on  the  basis  of  the  normal  curve  of 

^ These  percentile  norms  apply  to  the  total  test  score  on  Form  .\  only. 
Comparable  percentile  norms  for  Form  B will  be  issued  later  when  the 
equivalence  of  the  forms  has  been  more  satisfactorily  established. 


/ 


Directions  for 

distribution.  The  ratings  include  five  levels  of  ability : 
A,  li,  C,  D,  and  E.  C is  average  performance  and  includes 
individuals  plus  and  minus  one-half  standard  deviation 
from  the  mean.  In  the  normal  curve  this  would  include 
about  38  per  cent  of  the  cases.  A letter  rating  of  B or  D 
^\'Ould  be  assigned  to  24  per  cent  of  the  cases  respectively ; 
i.e.,  to  individuals  from  one-half  to  one  and  one-half 
standard  deviation  above  or  below  the  mean.  Ratings  of 
A or  E would  be  assigned  to  approximately  7 per  cent ; this 
includes  individuals  who  deviate  from  the  mean  by'  more 
than  one  and  one-half  standard  deviation.  The  scores 
corresponding  to  these  letter  ratings  are  indicated  in  Table  4. 

T.\BLE  4 


Letter  R.\ting  Correspoxi^ing  to  Part  Score:  Form  .\ 


SCORE 

CORRESPONDING*  TO  RATING 

RATING 

FIRST  YEAR 

SECOND  YEAR 

RATING 

Part  I 

Part  II 

Part  III 

Part  I' 

Part  II 

Part  III 

E = Failing 

0-2 

0-5 

0-34 

0-7 

0-11 

0-70 

E 

I)  = Borderline 

3-5 

6-11 

35-58 

8-11 

12-17 

71-91 

D 

C = Average  . 

6-9 

12-17 

59-86 

12-15 

18-21 

92-107 

C 

B = High  Aver. 

10-14 

18-22 

87-104 

16-19 

22-25 

108-116 

B 

.\  = Superior  . . 

15+ 

23+ 

-t 

© 

20+ 

"t 

26+ 

117+ 

A 

Suggestions  for  using  the  test  results.  If  the  Turse-Durost 
Test  is  given  at  the  end  of  one  year  of  instruction,  perhaps 
its  major  usefulness  will  be  (1)  to  determine  those  students 
who  should  drop  shorthand  and  (2)  to  section  those 
students  who  will  continue  the  study  of  shorthand  during 
the  second  year.  It  is  impossible  to  say  in  any  dogmatic 
way  what  percentile  rank  should  be  obtained  by  a student 
to  justify  his  continuing  the  study  of  shorthand  ; it  depends 
upon  the  local  situation.  However,  under  conditions 
existing  in  many  communities,  the  proportion  of  those 
advised  to  drop  shorthand  will  be  very  high,  in  some 
instances  amounting  to  more  than  50  p(er  cent  of  the  group 
who  had  begun  the  study  of  shorthand.  The  most  reason- 
able procedure  in  such  a situation  is  to  limit ‘advanced 
instruction  to  that  number  of  pupils  who  have  a reasonably 
good  chance  of  being  absorbed  . by  indu.stry  and  commerce 
at  the  completion  of  their  course  of  study.  In  many  situa- 
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tions  available  facilities  will  determine  those  pupils  who 
should  continue  the  study  of  shorthand.  But  regardle.ss 
of  the  basis  of  deciding  how  many  pupils  can  be  accom- 
modated or  should  be  accommodated  for  advanced  .study, 
the  test  results  will  afford  an  objective  basis  for  eliminating 
those  who  should  not  continue. 

If  subscores  have  not  been  obtained  on  the  first  scoring 
of  the  test  papers,  such  scores  should  be  obtained  for  those 
pupils  who  are  to  continue  the  study  of  shorthand  a second 
year.  With  this  information  available,  the  teacher  is  then 
able  to  plan  her  work  to  meet  the  needs  of  the  individuals 
in  her  classes.  Special  remedial  instruction  should  be  given 
to  all  pupils  whose  letter  ratings  in  a given  area  are  D or  E. 
Those  pupils  who  receive  a rating  of  C in  any  one  or  more 
of  the  subareas  should  be  w’arned  to  give  special  attention 
to  the  area  or  areas  in  question.  Pupils  whose  ratings  are 
B or  A can  be  assumed  to  have  satisfactory  performance  in 
the  areas  in  question  and  attention  can  be  concentrated  on 
the  development  of  skill. 

In  interpreting  the  test  results  for  second-year  pupils, 
the  major  emphasis  should  be  put  upon  the  total  score. 
Individuals  making  scores  in  the  top  20  to  25  per  cent  of 
the  group  according  to  the  national  norms  probably  are 
capable  of  going  directly  to  commercial  or  industrial  work, 
but  those  pupils  whose  scores  fall  below  the  75th  percentile 
will  probably  find  difficulty  in  holding  stenographic  positions 
in  the  business  world.  If  these  individuals  are  determined 
to  seek  employment  as  stenographers,  their  tests  should 
be  scored  diagnostically,  and  if  possible  in  the  time  available 
special  remedial  instruction  should  be  given  in  the  subareas 
where  the  students  are  weakest.  This  should  be  followed 
by  intensive  drill  and  practice  until  they  can  achieve  scores 
equaling  or  exceeding  the  75th  percentile  on  the  test. 
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ELWELL-FOWLKES  BOOKKEEPING  TEST 

By  Fayette  H.  Elwell,  B.A.,  C.P.A. 

Professor  of  Accounting,  University  of  Wisconsin 

and  John  Guy  Fowlkes,  Ph.D. 

Professor  of  Education,  University  of  Wisconsin 


TEST  2:  FORM  A 

For  End  of  Second  Semester 


Do  not  open  this  booklet  until  you  are  told  to  do  so.  Fill  in  these  blanks,  giving  your 
name,  age,  etc.  Write  plainly. 

Name 

(First  name,  initial,  and  last  name) 

Age  last  birthday years.  Class 

School Teacher 

City Date 19 


Directions.  This  test  consists  of  nine  parts.  When  you  have  finished  one  part, 
go  back  over  it  to  make  sure  that  all  your  answers  are  correct ; then  go  on  to  the 
next  part.  Each  part  is  preceded  by  directions  telling  just  how  to  answer  the  ques- 
tions. Read  the  directions  carefully  before  answering  the  questions.  Wait  until 
you  are  told  to  turn  this  page. 


Part 

Score 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

Total  Score 

To  the  Scorer: 
The  two  columns 
under  Score  are  to 
help  you  keep  the 
tens  and  units  fig- 
ures in  columns. 
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Bookkeeping;  2 A 

PART  I.  GENERAL  THEORY 

Directions.  Below  are  some  statements,  some  of  which  are  true  and  some  of 
which  are  false.  You  will  notice  that  True  and  False  are  printed  after  each 
statement.  If  you  think  a statement  is  true,  underline  True;  and  if  you 
think  a statement  is  false,  underline  False.  Classify  only  the  statements  about 
which  you  feel  sure.  Do  not  guess. 

Sample.  In  bookkeeping,  values  received  are  called  credits. . . . True  False 


1.  In  a partnership,  profits  and  losses  are  divided  in  proportion  to 

investment  unless  stated  to  the  contrary True  False 

2.  If  both  trade  and  cash  discounts  are  stated,  the  cash  discount  is 

calculated  before  the  trade  discount True  False 

3.  The  use  of  controlling  accounts  does  not  violate  the  principles 

of  double  entry  bookkeeping True'  False 

4.  The  profit  and  loss  statement  should  include  as  an  expense  of  the 

period,  a part  of  the  insurance  premium  paid True  False 

5.  After  an  accrued  expense  has  been  set  up  on  the  books,  the 

actual  cash  payment  of  the  bill  or  item  does  not  affect  the 

profit  or  loss  of  the  period True  False 

6.  When  a business  discounts  its  own  note  at  a bank,  the  interest 

is  paid  in  advance True  False 

7.  The  decrease  in  the  value  of  a building  due  to  wear  and  tear 

should  be  recognized  as  an  expense  of  doing  business True  False 

8.  The  date  of  acceptance  need  not  be  stated  on  a draft  payable 

ten  days  after  sight True  False 

9.  The  Interest  Income  account  is  increased  in  amount  through 

recognizing  the  accrued  interest  on  notes  receivable  at  the  close 

of  a period True  False 

10.  Expenses  connected  with  the  purchase  of  land  are  an  additional 

cost  of  the  land True  False 

Go  hack  and  make  sure  your  answers  are  correct.  Then 
go  on  to  the  next  page. 

Number  right (Score) 

[ 2 ] 
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PART  II.  GENERAL  THEORY 

Directions.  Below  are  some  questions,  each  of  which  has  five  answers. 
Only  one  of  the  answers  is  correct.  In  the  parentheses  after  each  question, 
write  the  number  of  the  answer  which  you  think  is  correct.  In  each  case 
write  only  one  number. 

Sample.  A debit  in  a creditor’s  account  indicates  : 

(1)  a purchase  on  account.  i ^ ) 

(2)  a sale  for  cash. 

(3)  a sale  on  account. 

(4)  a payment  on  account. 

(5)  a receipt  of  a note. 


1.  A business  paper  with  the  wording  “ 10  days  after  sight  pay  to  the  order 

of  J.  M.  Allen,”  marked  “Accepted,”  is  a ( ) 

(1)  sight  draft. 

(2)  trade  acceptance. 

(3)  bank  draft. 

(4)  time  draft. 

(5)  canceled  check. 

2.  The  sum  of  the  balances  of  the  individual  accounts  in  the  sales  ledger 

should  equal  the  balance  of  the  ( ) 

(1)  Accounts  Payable  account  in  the  general  ledger. 

(2)  Cash  account  in  the  general  ledger. 

(3)  Accounts  Receivable  account  in  the  general  ledger. 

(4)  Individual  accounts  in  the  purchases  ledger. 

(5)  Profit  and  Loss  account  in  the  general  ledger. 

3.  Recognition  of  salaries  unpaid  at  the  end  of  a period  ( ) 

(1)  decreases  proprietary  interest. 

(2)  increases  proprietary  interest. 

(3)  decreases  assets. 

(4)  increases  assets. 

(5)  decreases  liabilities. 

4.  M.  Wallace  borrowed  money  from  the  bank  and  paid  the  interest  in 

advance.  Such  interest  is  called  ( ) 

(1)  collection  and  exchange. 

(2)  bank  discount. 

(3)  accrued  interest. 

(4)  trade  discount. 

(5)  merchandise  discount. 

5.  The  only  difference  between  the  books  of  a partnership  and  those  of 

an  individual  proprietor  appears  in  the  ( ) 

(1)  asset  accounts. 

(2)  liability  accounts. 

(3)  proprietary  interest  accounts. 

(4)  income  accounts. 

(5)  expense  accounts. 

Go  back  and  make  sure  your  answers  are  correct.  Then 
go  on  to  the  next  page. 

[ 3 ] 
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PART  III.  GENERAL  THEORY 
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Directions.  Below  is  a series  of  statements,  in  each  of  which  something  is 
omitted.  On  the  blank  after  each  statement,  write  the  word  or  words  which 
will  make  the  statement  complete  and  true  in  meaning. 

Sample. 

A credit  in  the  Cash  account  represents  cash ( ) 


1.  In  the  absence  of  any  agreement,  the  profit  of  a 

partnership  will  be  divided ( ) 

• 

2.  An  increasing  Reserve  for  Depreciation  account 

tends  to the  net  value  of  the  asset ( ) 

3.  A controlling  account  with  Accounts  Payable  in 

the  general  ledger  controls  the  subsidiary 

ledger ( ) 

4.  Unpaid  expenses  at  the  end  of  a period  should 

appear  in  the  balance  sheet  as ( ) 

6.  Accepted  time  drafts  are  treated  the  same  as . ( ) 

6.  Merchandise  withdrawn  from  the  stock  for  the 

personal  use  of  one  of  the  partners  should  be 

charged  to  him  at price ( ) 

7.  The  recognition  of  depreciation  on  the  books 

operating  profit ( ) 

8.  Property  taxes  paid  are  closed  into  the  

account ( ) 

9.  Failure  to  consider  the  unpaid  interest  on  notes 

receivable  at  the  close  of  a period  will  cause 

the  net  profit  to  be  stated ( ) 

10.  The  total  of  the  Accounts  Payable  column  on  the 
cash  paid  side  of  the  cash  journal  is  posted  to 
the  of  the  Accounts  Payable  account  in 

the  general  ledger ( ) 


Go  back  and  make  sure  your  answers  are  correct.  Then 
go  on  to  the  next  page. 


[ 4 ] 


Number  right 


(Score) 
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PART  IV.  JOURNALIZING 


Directions.  Below  are  some  questions,  each  of  which  has  five  answers. 
Only  one  of  the  answers  is  correct.  In  the  parentheses  after  each  question, 
write  the  number  of  the  answer  which  you  think  is  correct,  as  shown  in  the 
sample.  In  each  case  write  only  one  number. 


S.AMPLE.  Paid  cash,  SlOO,  for  rent  of  store  for  month. 

(1)  Debit  Salaries ; credit  Cash. 

(2)  Debit  Rent  Expense  ; credit  Cash. 

(3)  Debit  Proprietor,  Drawing  (Personal) ; credit  Notes  Payable. 

(4)  Debit  Furniture  and  Furnishings  ; credit  Cash. 

(5)  Debit  Proprietor,  Drawing  (Personal) ; credit  Cash. 


( ^ ) 


1.  Accepted  a draft  for  $150  drawn  on  the  partnership  by  D.  A.  Gilbert, 

payable  10  days  after  sight. 

(1)  Debit  Accounts  Receivable ; credit  Cash. 

(2)  Debit  Accounts  Payable ; credit  Notes  Payable. 

(3)  Debit  Notes  Receivable  ; credit  Accounts  Payable.  ( 

(4)  Debit  Partners,  Drawing  (Personal) ; credit  Notes  Payable. 

(5)  Debit  Accounts  Payable  ; credit  Cash. 

2.  Paid  property  taxes,  $100,  accrued  at  the  beginning  of  the  month. 

(1)  Debit  Cash  ; credit  Accrued  Property  Taxes. 

(2)  Debit  Partners,  Drawing  (Personal) ; credit  Cash. 

(3)  Debit  Profit  and  Loss  ; credit  Cash.  . 

(4)  Debit  Accrued  Property  Taxes  ; credit  Cash. 

(5)  Debit  Partners,  Drawing  (Personal) ; credit  Accrued  Property 

Taxes. 

3.  Paid  the  insurance  premium  of  $55  on  a three-year  policy. 

(1)  Debit  Insurance ; credit  Unexpired  Insurance. 

(2)  Debit  Profit  an*d  Loss ; credit  Unexpired  Insurance. 

(3)  Debit  Unexpired  Insurance  ; credit  Cash.  ( 

(4)  Debit  Buildings  ; credit  Cash. 

(5)  Debit  Unexpired  Insurance  ; credit  Buildings. 

4.  Discounted  a note  of  the  partnership  for  $300  at  the  bank. 

(1)  Debit  Cash  and  Interest  Expense  (Interest  Cost,  Interest 

Paid) ; credit  Notes  Payable. 

(2)  Debit  Cash  ; credit  Notes  Receivable. 

(3)  Debit  Notes  Payable  ; credit  Cash.  ( 

(4)  Debit  Accounts  Payable  ; credit  Notes  Payable. 

(5)  Debit  Cash ; credit  Notes  Payable  and  Interest  Expense 

(Interest  Cost,  Interest  Paid). 

5.  Paid  $80  for  legal  fees  connected  with  the  purchase  of  a building. 

(1)  Debit  Sundry  General  Expense  ; credit  Cash. 

(2)  Debit  Land  ; credit  Cash. 

(3)  Debit  Partners,  Investment  (Capital) ; credit  Cash.  . 

(4)  Debit  Depreciation ; credit  Reserve  for  Depreciation,  Build-  ^ 

ing. 

(5)  Debit  Building ; credit  Cash. 

Go  on  to  the  next  'page. 
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PART  IV.  JOURNALIZING  {Continued) 

6.  The  total  merchandise  purchases  for  the  month  were  $2520. 

(1)  Debit  Merchandise  Purchases ; credit  Accounts  Payable.  | 

(2)  Debit  Accounts  Receivable  ; credit  Merchandise  Sales. 

(3)  Debit  Merchandise  Purchases  ; credit  Accounts  Receivable.  ( ) 

(4)  Debit  Accounts  Payable  ; credit  Merchandise  Purchases. 

(5)  Debit  Merchandise  Purchases  ; credit  Profit  and  Loss. 

7.  Accounts  Receivable  amounting  to  $2400  were  paid  during  the  month. 

The  merchandise  discount  on  these  accounts  was  $35. 

'(1)  Debit  Cash  ; credit  Accounts  Receivable. 

(2)  Debit  Merchandise  Discount  on  Sales ; credit  Accounts  Re- 

ceivable and  Cash. 

(3)  Debit  Accounts  Receivable ; credit  Cash  and  Merchandise 

Discount  on  Sales.  ( ) 

(4)  Debit  Cash  and  Merchandise  Discount  on  Sales;  credit 

Accounts  Receivable. 

(5)  Debit  Cash;  credit  Accounts  Receivable  and  ^Merchandise 

Discount  on  Sales. 

8.  Paid  the  note  for  $300  discounted  at  the  bank. 

(1)  Debit  Interest  Expense  (Interest  Cost,  Interest  Paid) ; credit 

Cash  and  Notes  Payable. 

(2)  Debit  Notes  Payable  ; credit  Cash. 

(3)  Debit  Notes  Receivable ; credit  Cash.  \ ( ) 

(4)  Debit  Notes  Payable  and  Interest  Expense  (Interest  Cost, 

Interest  Paid) ; credit  Cash. 

(5)  Debit  Cash  ; credit  Notes  Payable. 

I 

9.  Paid  a draft  for  $230  in  full  of  account  drawn  by  C.  J.  Adams  on  the 

partnership,  payable  at  sight. 

(1)  Debit  Cash  ; credit  Notes  Payable. 

(2)  Debit  Accounts  Payable  ; credit  Notes  Payable. 

(3)  Debit  Notes  Payable ; credit  Cash.  ■ ( ) 

(4)  Debit  Notes  Payable  ; credit  Accounts  Payable. 

(5)  Debit  Accounts  Payable  ; credit  Cash. 

10.  The  partnership  purchased  land  valued  at  $1200  for  the  business. 

(1)  Debit  Land;  credit  Partners,  Investment  (Capital). 

(2)  Debit  Partners,  Drawing  (Personal) ; credit  Cash. 

(3)  Debit  Land ; credit  Cash.  ( ) 

(4)  Debit  Sundiy  General  Expense  ; credit  Cash. 

(5)  Debit  Partners,  Investment  (Capital) ; credit  Cash. 

Go  back  and  make  sure  your  answers  are  correct.  Then 
go  on  to  the  next  page. 
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PART  V.  CLASSIFICATION 

Directions.  Indicate  by  a check  mark  ( \/ ) whether  the  balances  of  the 
following  accounts  taken  from  the  ledger  of  G.  H.  Burch  would  appear  as 
debits  or  as  credits.  Show  by  entering  in  the  column  headed  “Classification” 
the  correct  classification  numbers  from  those  given  below. 

1 Asset 

2 Deduction  from  Asset 

3 Liability 

4 Proprietary  Interest  (Proprietorship) 

5 Income 

6 Deduction  from  Income 

7 Expense 

8 Deduction  from  Expense 

Debit  Credit  Classi- 
fication 

Sample.  Cash (\/)  ( ) i 1 ) 


1. 

Merchandise  Purchases 

1. 

( 

) 

( 

) 

( 

) 

2. 

Accounts  Receivable 

2. 

( 

) 

( 

) 

( 

) 

3. 

Salaries 

3. 

( 

) 

( 

) 

( 

) 

4. 

Unexpired  Insurance 

4. 

( 

) 

( 

) 

( 

) 

6. 

Accrued  Expenses 

5. 

( 

) 

( 

) 

( 

) 

6. 

Building 

6. 

( 

) 

( 

) 

( 

) 

7. 

Merchandise  Discount  on  Purchases 

7. 

( 

) 

( 

) 

( 

) 

8. 

Accounts  Payable 

8. 

( 

) 

( 

) 

( 

) 

9. 

Sales  Returns  and  Allowances  

9. 

( 

) 

( 

) 

( 

) 

10. 

Repairs  to  Buildings 

10. 

( 

) 

( 

) 

( 

) 

11. 

Purchases  Returns  and  Allowances 

11. 

( 

) 

( 

) 

( 

) 

12. 

Merchandise  Sales 

12. 

( 

) 

( 

) 

( 

) 

13. 

G.  H.  Burch,  Drawing  (Personal)  (when  the 
credits  exceed  the  debits) 

13. 

( 

) 

( 

) 

( 

) 

14. 

Accrued  Interest  on  Notes  Receivable 

14. 

( 

) 

( 

) 

( 

) 

15. 

Insurance 

15. 

( 

) 

( 

) 

( 

) 

16. 

G.  H.  Burch,  Investment  (Capital) 

16. 

( 

) 

( 

) 

( 

) 

17. 

Sundry  General  Expense 

17. 

( 

) 

( 

) 

( 

) 

18. 

Reserve  for  Depreciation,  Building 

18. 

( 

) 

( 

) 

( 

) 

19. 

Collection  and  Exchange 

19. 

( 

) 

( 

) 

( 

) 

20. 

Accrued  Salaries 

20. 

( 

) 

( 

) 

( 

) 

•21. 

Delivery  Expense 

21. 

( 

) 

( 

) 

( 

) 

22. 

Notes  Receivable 

22. 

( 

) 

( 

) 

( 

) 

23. 

Depreciation 

23. 

( 

) 

( 

) 

( 

) 

24. 

Land 

24. 

( 

) 

( 

) 

( 

) 

25. 

Interest  Income  (Interest  Earned) 

25. 

( 

) 

( 

) 

( 

) 

Go  back  and  make  sure  your  answers  are  correct. 

Then 

go  on  to  the  next  page. 

Number  right -i-2= (Score) 

[ 7 1 


Bookkeeping:  2 A 


PART  VI.  ADJUSTING  ENTRIES  AND  CLOSING  THE  LEDGER 

Directions.  From  the  list  of  accounts  given  here,  select  those  which  should 
be  used  to  record  the  necessary  adjustments  indicated  below  and  write  the 
numbers  of  the  accounts  in  the  Debit  and  Credit  columns. 

1.  Accrued  Expenses 

2.  Accrued  Interest  on  Notes  Payable 

3.  Accrued  Interest  on  Notes  Receivable 

4.  Accrued  Salaries 

5.  Depreciation 

6.  Insurance 

7.  Interest  Expense  (Interest  Cost,  Interest  Paid) 

8.  Interest  Income  (Interest  Earned) 

9.  Merchandise  Purchases 

10.  Merchandise  Sales 

11.  Profit  and  Loss 

12.  Proprietor,  Drawing  (Personal) 

13.  Proprietor,  Investment  (Capital) 

14.  Reserve  for  Depreciation,  Furniture  and  Furnishings 

15.  Salaries 

16.  Unexpired  Insurance 

Sample.  To  close  the  account  recording  the  salaries  paid  for  debit  Credit 
the  period {11)  {15) 


1.  To  record  the  estimated  depreciation  on  furniture  and  fur- 

nishings for  a period ( ) ( ) 

2.  To  record  the  unpaid  interest  on  notes  receivable  at  the  close 

of  a period ( ) ( ) 

3.  To  record  the  expired  portion  of  insurance  for  the  period ( ) ( ) 

4.  To  record  the  unpaid  salaries  at  the  close  of  a period ( ) ( ) 

5.  To  close  the  gross  profit  on  sales  into  the  proper  account ( ) ( ) 

6.  To  close  the  account  recording  the  expired  portion  of  insur- 

ance for  a period ( ) ( ) 

7.  To  close  the  account  recording  the  estimated  depreciation  on 

furniture  and  furnishings  for  a period ( ) ( ) 

8.  To  close  the  income  account  recording  the  unpaid  interest 

on  notes  receivable  at  the  close  of  a period ( ) ( ) 

9.  To  close  the  expense  account  recording  the  unpaid  salaries 

at  the  close  of  a period ( ) ( ) 

10.  To  close  the  net  loss  for  the  period  into  the  proper  account . . . ( ) ( ) 

Go  back  and  make  sure  your  answers  are  correct.  Then 
go  on  to  the  next  page. 

Number  right {Score) 

[ 8 ] 
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PART  VII.  STATEMENTS 

Directions.  Below  are  some  statements,  some  of  which  are  true  and  some 
of  which  are  false.  If  you  think  a statement  is  true,  underline  True;  if  you 
think  a statement  is  false,  underline  False.  Do  not  guess. 

Sample.  In  bookkeeping,  values  received  are  called  credits. . . . True  False 


1.  The  unpaid  interest  on  notes  receivable  should  appear  in  the 

profit  and  loss  statement  at  the  close  of  a period  as  an  expense  True  False 

2.  An  overstatement  of  the  opening  merchandise  inventory  will 

cause  the  gross  profit  to  be  understated True  False 

3.  It  is  advisable  to  show  the  investment  of  but  one  of  the  partners 

of  a business  in  the  balance  sheet True  False 

4.  The  profit  and  loss  statement  for  a period  contains  a list  of  the 

individual  accounts  whose  balances  make  up  the  balance  of  the 
controlling  account  with  Accounts  Payable True  False 

5.  A time  draft  of  the  business,  properly  accepted  by  the  drawee, 

appears  in  the  balance  sheet  as  an  asset True  False 

6.  Recognition  of  salaries  unpaid  at  the  close  of  a period  de- 

creases proprietary  interest  (proprietorship) True  False 

7.  Failure  to  consider  the  estimated  depreciation  on  an  asset  for  a 

period  will  cause  the  assets  to  be  overstated  in  the  balance 

sheet True  False 

8.  The  assets  and  liabilities  of  a business  at  the  close  of  a period 

should  include  all  unpaid  income  and  expense  items True  False 

9.  Recognition  of  salaries  unpaid  at  the  close  of  a period  decreases 

gross  profit True  False 

10.  The  Reserve  for  Depreciation  account  appears  in  the  profit  and 

loss  statement  as  a deduction  from  the  amount  of  the  asset . . True  False 

Go  back  and  make  sure  your  answers  are  correct.  Then 
go  on  to  the  next  page. 

Number  right (Score) 

[ 9 ] 
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Directions.  Below  is  a series  of  statements,  in  each  of  which  something 
is  omitted.  On  the  blank  after  each  statement,  write  the  word  or  words, 
term  or  terms,  which  will  make  the  statement  complete  and  true  in  meaning. 


Sample. 

A credit  in  the  Cash  account  represents  cash ( ^cd.cL ) 


1.  The  payment  of  salaries  unpaid  at  the  beginning  of 

a period  will liabilities ( ) 

2.  The  Depreciation,  Building,  account  appears  in  a 

classification  of  accounts  as  a (an)  ( ) 

3.  Time  drafts  drawn  on  the  business,  if  accepted, 

should  appear  in  the  balance  sheet  as ....  ( ) 

4.  A debit  balance  in  a Partner’s  Drawing  (Personal) 

account  tends  to total  proprietary  interest 

(proprietorship) ( ) 

5.  The  balance  sheet  of  a business  should  include  as 

assets  all  unpaid items ( ) 

Go  back  and  make  sure  your  answers  are  correct.  Then 
go  on  to  the  next  page. 


[ 10  ] 


Number  right 


(Score) 
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PART  IX.  STATEMENTS 

Directions.  Read  each  of  the  following  transactions.  If  it  affects  the  Profit 
and  Loss  statement,  underline  Yes.  If  not,  underline  No. 

Sample.  Paid  cash  for  use  of  store  for  month Yes  No 


1.  Accepted  a draft  payable  10  days  after  date  Yes  No 

2.  Discounted  note  at  the  bank  at  6% Yes  No 

3.  Paid  salaries  which  had  been  accrued  at  the  beginning  of  the  period  Yes  No 

4.  Paid  an  insurance  premium  on  the  last  day  of  the  month Yes  No 

5.  Paid  the  light  bill  of  the  company Yes  No 

6.  Renewed  a non-interest-bearing  note  of  the  business Yes  No 

7.  Paid  the  partners  cash  to  apply  on  their  monthly  salary Yes  No 

8.  Paid  cash  for  minor  repairs  on  the  building Yes  No 

9.  Purchased  an  auto  truck  for  use  in  delivering  merchandise Yes  No 

10.  Received  payment  within  the  discount  period  on  an  invoice,  the 

terms  of  which  were  2/10,  n/30 Yes  No, 

Go  back  and  make  sure  your  answers  are  correct. 


Number  right -p2= (Score) 

[ 11  ] 
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ELWELL-FOWLKES  BOOKKEEPING  TEST 

By  Fayette  H,  Elwell,  B.A.,  C.P.A. 

Professor  of  Accounting,  University  of  Wisconsin 

and  John  Guy  Fowlkes,  Ph.D. 

Professor  of  Education,  University  of  W'isconsin 


MANUAL  OF  DIRECTIONS 


Introduction 

Purpose.  These  bookkeeping  tests  are  designed  to  furnish  a reliable, 
valid,  and  comparable  measure  of  achievement  in  bookkeeping  for  use  in  high 
schools  and  business  colleges.  They  will  be  found  particularly  helpful  in 
measuring  the  progress  of  students  in  bookkeeping,  in  comparing  the 
achievement  in  one  school  with  that  in  other  schools,  and  in  checking  the 
achievement  of  students  with  the  objectives  of  the  curriculum.  The  tests 
are  intended  primarily  for  measuring  general  achievement,  but  may  be  used 
for  analysis  of  the  basic  principles  of  subject  matter.  The  various  parts  of 
the  tests  represent  the  subject  matter  comprehensively,  but  obviously  are 
not  (and  should  not  be  made)  exhaustive  as  to  the  exact  situations  in  which 
the  basic  principles  may  occur. 

Scope.  The  tests  cover  the  five  main  divisions  of  bookkeeping  : General 
Theory,  Journalizing,  Classification,  Adjusting  Entries  and  Closing  the 
Ledger,  and  Statements.  Each  test  has  nine  parts  which  employ  such  types 
of  objective  questions  as  true-false,  multiple  choice,  completion,  and  iden- 
tification. 

Objectivity.  The  scoring  of  the  tests  is  entirely  objective  and  can  be  done 
rapidly  and  inexpensively  by  untrained  clerks.  Junior  and  senior  high 
school  students  have  proved  satisfactory  in  scoring  the  tests  under  super- 
vision. , 

Comparability.  There  are  now  two  tests  available,  called  Test  1,  which 
cov^ers  the  first  semester  of  bookkeeping,  and  Test  2,  which  covers  the  second 
semester  of  bookkeeping.  Forms  A and  B are  now  available  for  each  of  the 
two  tests.  The  two  forms  of  each  test  are  alike  in  organization  and  almost 
equal  in  difficulty  (see  Table  1,  on  page  3),  differing  only  in  specific  content. 

Administratiye  convenience.  The  test  is  practically  self-administering 
and  is  especially  convenient  for  testing  large  numbers  of  students,  and  for 
surveys  of  achievement  in  bookkeeping  classes  in  high  schools  and  business 
colleges. 

Reliability  and  validity.  Because  of  the  large  number  of  questions  and 
the  variety  of  informational  items  inv'olved,  the  test  is  much  more  reliable 
and  valid  than  the  customary  final  examination  in  bookkeeping.  Also  the 
tests  cover  the  material  and  activities  offered  throughout  the  country  during 
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the  first  year  of  bookkeeping.  The  reliability  correlation  between  Form  A 
and  Form  B is,  for  Test  1,  .821  ± .013  (N  = 256),  and  for  Test  2, 
.869  ± .013  (N  = 226).  These  coefficients  are  very  high,  since  they  are  for 
only  a half-year  range. 

Derivation.  The  tests  are  based  on  three  experimental  editions.  They 
have  been  used  and  criticized  by  teachers  of  bookkeeping  in  high  schools 
in  twelve  cities,  and  have  also  been  criticized  by  a number  of  prominent 
educators.  The  test  elements  were  studied  individually  and  corrections 
made  accordingly. 


Directions  for  Administering 

The  test  is  given  in  one  period  of  sixty  minutes.  The  students  should  be 
seated  not  closer  than  alternate  desks  or  arm  seats.  Each  should  have  at 
least  two  well-sharpened  pencils,  an  eraser,  and  some  scratch  paper.  (Ink 
should  not  be  used.)  - 

When  everything  is  in  readiness,  say : 

“ I am  now  going  to  distribute  the  examination  booklets.  Do  not  open 
them  until  you  are  told  to  do  so.  As  soon  as  you  get  your  booklet,  begin 
filling  in  your  name,  age,  etc.,  and  read  the  directions  on  the  cover  page. 
When  you  have  finished  filling  in  the  blanks,  lay  your  pencil  down.” 

Pass  the  papers  right  side  up.  When  each  student  has  filled  in  his  name, 
etc.,  on  the  first  page,  say : 

“ When  I tell  you  to  begin,  turn  the  page  to  Part  I,  read  the  directions 
carefully,  and  begin.  You  will  have  fifty  minutes  in  which  to  take  the  test, 
and  there  are  nine  parts  to  it.  Work  as  fast  as  you  can  without  making  any 
mistakes.  Ask  no  questions  after  you  begin  the  examination.  Read  the 
directions  again  if  you  do  not  imderstand.  When  you  finish  one  part,  go  on 
to  the  next.  Do  not  waste  time  on  material  you  do  not  know.  If  you  finish 
the  entire  examination  before  time  is  called,  turn  back  to  see  whether 
you  have  omitted  any  questions  you  know  and  to  correct  any  mistakes  you 
have  made.  Now  turn  the  page  apd  begin.” 

Allow  fifty  minutes  for  the  test,  counting  from  the  time  the  direction 
to  begin  is  given.  At  the  end  of  the  fifty  minutes,  say  : 

“ Even  though  you  have  not  finished  the  examination,  stop.  Close  your 
booklets.  Look  at  the  cover  page.  See  if  you  have  written  your  name  in 
legible  handwriting.”  Have  the  papers  collected  at  once.  (Some  teachers 
have  found  it  desirable  to  tell  the  students  how  much  time  is  left  at  the  end 
of  each  ten -minute  interval.) 

Directions  for  Scoring  and  Recording 

Scoring  the  tests.  A key  containing  the  right  answer  to  each  question  in 
the  test  is  furnished  with  each  package  of  test  booklets.  To  score  the  test, 
place  the  key  on  the  appropriate  page  so  that  the  correct  answer  to  each 
question  is  directly  opposite  the  student’s  response.  Whth  a colored  pencil, 
draw  a heavy  line  opposite  each  right  response.  Do  not  hurry  while  doing 
this  scoring,  as  it  is  important  to  compare  every  response  carefully  with  the 
correct  answer  given  in  the  key. 
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The  score  equals  the  number  right  in  all  parts  of  the  test,  except  Parts  V 
and  IX,  where  the  score  equals  the  number  right  divided  by  2.  In  all  parts 
of  the  test  except  Parts  V and  IX,  count  the  right  responses  to  each  part  and 
put  the  number  in  the  space  provided  at  the  end  of  the  part.  In  Parts  V and 
IX,  count  the  right  responses,  divide  the  number  by  2,  and  put  the  quotient 
in  the  space  provided. 

The  only  way  to  check  the  scoring  itself  is  to  repeat  the  process  indicated 
above.  This  should  be  done,  if  possible,  by  another  person.  It  is  impor- 
tant that  the  scoring  be  checked,  as  it  is  difficult  to  score  many  papers  with- 
out making  some  errors.  Neatness  in  scoring  will  save  much  confusion  and 
loss  of  time  as  well  as  errors. 

Recording  the  scores.  There  is  provided  in  each  package  of  test  book- 
lets a Class  Record  on  which  to  record  the  scores  of  a class.  To  aid  in  the 
establishment  of  more  comprehensive  norms,  the  examiner  should  make  a 
carbon  copy  of  the  Class  Record  on  the  attached  Report  to  Author  and  mail 
it  to  Dr.  John  Guy  Fowlkes,  University  of  Wisconsin,  Madison,  Wis- 
consin. This  cooperation  will  be  appreciated. 

Interpretation  of  Results 

Forms  A and  B of  Test  1 were  given  to  high  school  pupils  in  Madison, 
Reedsburg,  Waukesha,  and  Milwaukee,  Wisconsin  ; Detroit  and  Muskegon, 
Michigan  ; Clinton  and  Marshalltown,  Iowa ; St.  Louis,  Missouri ; Marion, 
Indiana ; and  Hibbing,  Minnesota.  Forms  A and  B of  Test  2 were  given  to 
high  school  pupils  in  Madison,  Reedsburg,  Fort  Atkinson,  Waukesha,  and 
Milwaukee,  Wisconsin  ; and  Clinton,  Iowa.  The  means  and  the  standard 
deviations  are  shown  in  Table  1.  (Some  papers  were  discarded  in  making 
frequency  distributions  and  statistical  interpretations.) 


TABLE  1 


Test  1 

Test  2 

Form  A 

Form  B 

Form  A 

Form  B 

Number  taking . . . 

258 

258 

226 

226 

Mean 

76.76 

75.86 

68.97 

■65.28 

Sigma 

13.48 

15.24 

15.46 

1 6.69 

The  distribution  of  scores  of  these  high  school  students  is  shown  in  Table  2, 
on  the  next  page.  These  tables  will  be  revised,  and  scores  from  bookkeep- 
ing students  in  business  colleges  will  be  added  later. 

Application  of  Results 

This  test  will  serve  all  the  purposes  ordinarily  served  by  standardized 
tests  which  give  valid,  reliable,  and  comparable  measures  of  defined  achieve- 
ment. It  may  be  used  : 

1.  As  a partial  or  total  basis  for  assigning  grades  in  bookkeeping  at  the 
end  of  the  first  or  second  semester  of  standardized  courses  in  first-year  book- 
keeping. In  this  connection,  these  tests  will  be  especially  useful  in  stabiliz- 
ing standards  and  making  possible  comparable  measures  in  the  same  school 
at  different  times  and  in  different  schools  at  the  same  time. 
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2.  In  establishing  uniform  or  com- 
parable standards  for  admission  to 
classes  in  second-semester  and  second- 
year  bookkeeping.  The  basis  for 
admission  to  advanced  classes  is  too 
often  a matter  of  guessing  or  accepting 
time  spent  in  other  schools.  Inasmuch 
as  curricula  are  not  ideal  in  all  schools, 
sometimes  a semester’s  work  in  book- 
keeping does  not  carry  any  assurance 
that  proper  material  has  been  mastered. 

3.  In  adjusting  teaching  emphasis 
on  the  various  component  elements 
of  the  study  of  bookkeeping.  Each 
part  is  scored  separately,  thus  enabling 
teachers  to  ascertain  with  accuracy 
how  well  the  students  have  mastered 
each  major  division  of  bookkeeping. 
If  they  have  done  poorly  in  a certain 
part,  the  review  work  might  be  devoted 
primarily  to  that  portion  of  the  work, 
or  the  organization  of  the  course  for 
the  succeeding  year  might  be  altered 
so  as  to  give  more  emphasis  on  that 
division. 

4.  In  the  educational  and  vocational 
guidance  of  students.  Students  above 
average  in  this  test  may  be  encouraged 
to  take  advanced  courses  in  bookkeep- 
ing; and  those  in  the  top  5 per  cent 
may  be  encouraged  to  specialize  in 
bookkeeping,  if  other  things  are  favor- 
able. The  early  detection  of  special 
aptitude  or  special  deficiency  will  save 
the  schools  much  energy  that  is  now 
wasted  through  misdirection,  will  save 
many  students  from  unpleasant  and 
degrading  toil  which  is  foredoomed  to 

failure,  and  may  lead  to  the  discovery  and  effective  encouragement  of  special 
talents  which  would  otherwise  be  undeveloped. 


TABLE  21 


Number 

OF  Pupils 

Scores 

Test  1 

Test  2 

r'orrn  A 

Form  B 

Form  A 

Form  B 

100 

1 

98-9 

6 

3 

1 

1 

96-7 

9 

13 

1 

5 

94  .5 

11 

7 

7 

2 

92-3 

11 

7 

8 

6 

90-1 

10 

14 

12 

5 

8.S- 9 

9 

17 

8 

5 

86-7 

13 

14 

11 

6 

84-5 

21 

20 

11 

4 

82-3 

21 

14 

7 

7 

80-1 

IS 

14 

6 

14 

78-9 

13 

15 

15 

5 

76-7 

15 

12 

9 

10 

74-5 

12 

0 

9 

12 

72-3 

11 

11 

7 

14 

70-1 

8 

10 

14 

10 

6S-9 

10 

12 

8 

10 

06-7 

10 

8 

6 

10 

64-5 

9 

0 

11 

11 

62-3 

9 

' 4 

10 

11 

60-1 

10 

0 

11 

5 

58-9 

11 

5 

5 

5 

.56-7 

6 

3 

5 

12 

54-5 

2 

0 

8 

9 

52-3 

2 

3 

13 

6 

50-1 

4 

2 

6 

3 

48-9 

2 

7 

5 

10 

46-7 

3 

0 

4 

4 

44-5 

1 

1 

2 

5 

1 42-3 

1 

4 

5 

7 

i 40-1 

2 

3 

1 

1 

38-9 

2 

4 

36-7 

1 

3 

3 

34-5 

2 

11 

Percentile 

Score 

Score 

Score 

Score 

i 90 

93.8 

93.3 

91.0 

88.3 

80 

88.4 

89.0 

86.3 

81.2 

' 75 

86.2 

87.4 

84.2 

78.7 

i 70 

84.9 

85.6 

80.9 

76.0 

i 00 

82.3 

82.5 

76.8 

72.4 

: 50 

79.1 

78.8 

71.5 

67.9 

40 

75.2 

73.5 

66.5 

63.5 

30 

69.8 

69.6 

61.9 

57.2 

20 

07.1 

67.1 

57.5 

55.1 

20 

04.2 

03.2 

55.3 

51.1 

10 

58.7 

52.4 

50.4 

43.4 

1 This  table  is  read  as  follows:  On  Test  1,  Form  A,  6 pupils  obtained  a score  of  98  or  99  points, 
9 pupils  obtained  a score  of  96  or  97  points,  etc.  On  Test  1,  Form  B,  1 pupil  obtained  a score  of  100  points, 
3 pupils  obtained  scores  of  98  or  99  points,  etc. 

The  lower  half  of  the  table  means  that  a pupil  obtaining  a score  of  94  points  on  Test  1,  Form  A, 
exceeds  90  per  cent  of  pupils  on  that  test ; a pupil  obtaining  a score  of  88  points  exceeds  80  per  cent 
of  pupils  on  that  test,  etc.  If  a pupil  obtains  a score  of  81  points  on  Test  2,  Form  A,  his  score  exceeds 
that  of  70  per  cent  of  pupils  taking  that  test,  etc. 


LOS  ANGELES  DIAGNOSTIC  TESTS: 

FUNDAMENTALS  OF  ARITHMETIC— Form 

GRADES  II  to  VIII 

(Copyright.  1926,  by  Caroline  Armstrong  and  Willis  W.  Clark) 

Name Grade 

Age Date  last  birthday 

School. , , . 

Add 

DIRECTIONS:  (To  be  read  aloud  by  examiner  and 

silently  by  ■pupils). 

This  booklet  has  examples  in  addition,  subtraction,  multiplication, 
and  division.  You  are  to  get  the  answers  as  quickly  as  you  can  without 
making  mistakes.  Be  sure  ta  name  your  answers  and  reduce  all  fractions  Div. 
to  the  lowest  terms.  Do  not  turn  pages  until  told  to  do  so  by  the 
examiner.  Total 


ADDITION 

examples  begin  on  the  last  page.  Do  not  turn  to  it  until  told  to  do  so. 

(23) 

(24) 

(25) 

(26) 

V2 

ye 

1/8 

V4 

V2 

1/5 

• 

1/2 

• H 

% 

(27) 

(28) 

(29) 

(30) 

% 

7/10 

22 

V2 

ye 

1/2 

2/5 

^1+1/4  + ^ + % = 

4/8 

(31) 

(32) 

(33) 

(34) 

5% 

41/3  + 21/2  = 

53/5 

/s 

1/2 

% 

6I/4 

(35) 

(36) 

(37) 

41/3 

2 3% 

64.75  + 53/4  = 

61/6 

1 85/6 

3 4% 

4 23/4 

(38) 

1 

• 

7023  + .5  + .76  + .009 

— 

(39) 

8.02+29.7068+14.2+34+.9+305.763= 

Published  by  California  Test  Bureau 
5916  Hollywood  Boulevard,  Los  Angeles  28,  California 
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Score 

(Num-i 

ber 

right) 

Age  or 
Grade 
equi- 
valent 

(Page  2) 


SUBTRACTION 


Work  these  examples  in  subtraction  os  quickly  as  you  can  without  making  mistakes. 


(1)  (2)  (3) 

6 7 8 

2 4 5 


(4) 

9 

6 


i 


(5) 

(6) 

(7) 

(8) 

10 

64 

96 

7 

11  — 6 = 

23 

56 

(9) 

(10) 

(11) 

(12) 

70 

63  7 

80 

11 

O 

oo 

1 

oo 

50 

413 

44 

(13)  (14)  (15) 

405  562  932 

288  380  378 


(16) 

600 

359 


(17) 

800 

794 


(18)  (19)  (20) 

469  1770  546731 

57  675  305743 


(21) 

$84-$42.17  = 


(22) 

4 Ih..  9 oz.  — 2 lb.,  12  oz. 


(Go  right  on  to  the  next  page) 
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SUBTRACTION 


(Page  3) 


(23) 

y2 

V2 


(24)  (25)  (26) 

% % % 

Ve  ’ Vs  ^4 


(27) 

1 

ys 


(28)  (29)  (30) 

5 9%  7Ve 

2%  4 5% 


(31) 


(32)  (33)  (34) 

151/3  71/2  1V2 

2%  5%  % 


(35) 

1 2 2/5 
1 0 9/1  0 


, (36) 

1 2 5% 

10  4-% 


(37) 

8 2 — 1 2.0  3 7 = 


1 1 


(38) 

4 0.5  0 — 2 01/4  = 


(39) 

94.65  —24  = 


(40) 

^8.48 

2.145 


(41) 

76. 0 08— 4.7  = 


(42) 

5 8.8  — 2 4.005  7 = 

( Wait  until  you  are  told  to  turn  the  page) 


(Page  4) 

Work 


(1) 

3X5 


(5) 

22 

2 


(9) 

14 

5 


(13) 

$3.89 


(17) 

750 

700 


MULTIPLICATION 

tliese  examples  in  multiplication  as  quickly  as  you  can  without  making  mistakes. 


(2) 

9X9  = 


(3) 

3X3X4= 


(4) 

9X10  = 


(6)  (7)  (8) 

431  200  41 

2 4 7 


(10) 

165 

5 


(11) 

370 

9 


(12) 

807 

8 


(14)  (15)  (16) 

514  768  $7.08 

43  30  60 


(18) 

4702 

906 


(19) 

4069 

608 


(20) 

6 hr.,  15  min.,  15  sec. 

6 


^ Go  right  on  to  the  next  page ) 


MULTIPLICATION 


(Page  5) 


(21) 
9X  1/2 


(22) 

%X3 


(25) 

Vs  X Vs 


(26) 
VsX  Y2 


(29) 

5 X 21/4  = 


(30) 

21/4X4  = 


(23) 

5X9/10 


(24) 

ysx4 


(27) 

% X % = 


(28) 

5/6  X 7/10 


(31) 

51/2  X % = 


(32) 

% X 5V3 


(33) 

1%  X 1%  = 


(34) 

21/4  X IVs  X 1%  = 


(35)  (36)  (37) 

4 5%  9 5.4  23  8 

15  6 7 5.3 


(38) 

11.73 

.009 


(39) 


491.2 

40 


(40)  (41) 

.0098  25. 7 x. 0403  = 

.46 


(Wait  until  you  are  told  to  turn  the  page) 
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DIVISION 


Work  these^ 

(II 

4-f-2  = 


(5) 

5 )T0 


(9) 

gyrr 


(13) 


9)918 


(17) 

22T4T1 


(21) 

49)36458 


examples  in  division  os  quickly  os  you  con  without  making  mistakes. 


(2) 


(3) 


(4) 


1 2 -f-3  = 


7)14 


8)24 


(6) 


(7) 


(8) 


7)1T0 


3 ) 99 


6 ) 3 66- 


(10) 


(111 


(12) 


4)104 


9)198 


7)223 


(14) 


;\‘ ' ^;V  I 


(15) 


(16) 


5 ) 3 5 2 5 10)620  31)992 


(18) 


(19) 


(20' 


4 4r6T4  24  ) 65  04  2 7 ) 1 0 5TD 


(22) 


(23) 


(24) 


1 2 9 ) 1 0965  8000  ) 64000  5 )"6ltTT^ 


(Go  right  on  to  the  next  page) 


DIVISION 


(Page  7) 


(25- 

i-y2= 


(26) 


4-i-y5= 


(27) 


(29) 


(30) 


(31) 

%-y3= 


(33) 

3%-3= 


(34) 


8-31/5  = 


(35) 


(37) 

4%=1%= 


(38) 


4)130% 


(39) 

35)T7AS 


(41) 


.65)11.635 


(42) 


6.5)11.635 


(43) 


9)1)297 


(451 


(28) 

y3-5- 


(32) 

31/3-5=;= 


(36) 

%=21/2  = 


(40) 

6/624 


(44) 

4.5)1.00845 


.037774 


(Page  8) 


ADDITION 


Work  i-liese  examples  in  addition 

as  quickly  as  you 

can  without  making  mistakes. 

(1) 

(2) 

(3) 

(4) 

3 

15 

3 

2 

2 

3+3+2= 

2 

— 

5 

(5) 

(6) 

(7) 

•(8) 

3 1 

59 

20 

36 

42 

40 

48 

53 

(9) 

(10) 

> 

(11) 

(12) 

32 

40 

5 

12 

3 

8 

47  + 42  = 

42 

30 

1 

24 

4 

(13) 

(14) 

(15) 

(16) 

4 

3 1 

82 

50 

2 

70 

8 

65 

5 

23 

— 

12 

7 

44 

56 

— 

20 

28 

(17) 

(18) 

(19) 

596 

5 764 

$ .75 

85  7 

7456 

85.10 

423 

3 908 

5.25 

679 

82  77 

.50 

248 

964 


16.75 


(21) 

4 yd,,  1 ft.,  2 in. 
2 yd,,  2 ft.,  6 in. 

5 yd.,  2 ft.,  9 in. 


(20) 


$S.25+$S.73+$S+$  .65+37.49+$  .06= 


(22) 


6  yr.,  6 mo.  + 4 yr.,  3 mo.  + 4 yr.,  8 mo.  = 

(Go  right  on  to  front  page) 
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MANUAL  OF  DIRECTIONS 

LOS  ANGELES  DIAGNOSTIC  TESTS 
FUNDAMENTALS  OF  ARITHMETIC,  Forms  l-IV 

Devised  by  Caroline  Armstrong  and  Willis  W.  Clark 

I.  Purpose 

This  is  a diagnostic,  survey  test  of  the  skills  involved  in  the  funda- 
mentals of  arithmetic.  It  is  useful  in  measuring  the  arithmetic  skills  of 
both  the  class  and  the  Individual  pupil.  The  test  is  standardized  for  pupils 
in  grades  three  to  eight.  Due  to  the  large  number  of  problems  included  in 
the  test,  there  are  some  problems  easy  enough  for  third  grade  pupils  and 
others  difficult  enough  to  challenge  the  ability  of  those  in  the  eight  grade. 

Some  of  the  significant  features  of  this  test  are: 

1.  It  is  organized  to  test  the  most  important  of  the  arithmetic 
skills. 

2.  It  provides  a measure  of  general  ability  to  handle  arithmetic 
skills,  and  is  thus  useful  in  judging  the  efficiency  of  an  individual, 
class,  school,  or  system. 

3.  It  provides  separate  measures  of  ability  to  handle  addition,  sub- 
traction, multiplication,  and  division. 

4.  It  provides  a means  of  diagnosing  the  errors  in  the  arithmetic 
skills  of  individual  pupils. 

5.  It  provides  a means  of  diagnosing  the  difficulties  of  classes  or 
groups  of  pupils  in  the  fundamental  skills.  The  diagnostic  Record 
Sheet  is  of  special  value  for  indicating  types  of  errors,  and  areas 
of  difficulty. 

6.  It  is  a test  which  enables  the  teacher  to  attain  a more  adequate 
understanding  of  the  pupil  and  his  arithmetic  needs  so  that 
his  learning  can  be  more  effectively  directed.  Consequently, 
the  efficiency  of  any  group  may  be  increased  because  of  better 
individual  achievement. 

II.  Nature  of  the  Tests 

The  test  is  divided  into  four  sub-tests:  addition,  subtraction,  multi- 
plication, and  division,  each  of  which  is  well  organized  on  a sequence  of 
development.  Within  each  of  these  sub-tests  are  included  problems  in 
whole  numbers,  common  fractions,  decimal  fractions,  and  denominate 
numbers.  With  from  39  to  45  problems  in  each  sub-test,  it  has  been  pos- 
sible to  include  exercises  ranging  from  very  easy  to  very  difficult.  By  this 
means  a comprehensive  analysis  of  each  pupil’s  abilities  is  possible.  An 
analysis  of  all  pupils’  test  papers  will  enable  the  teacher  to  determine  their 
needs.  Form  I is  also  available  in  a machine-scoring  edition. 


Copyright,  1947,  California  Test  Bureau.  Copyright  under  International  Copyright  Union. 
All  Rights  Reserved  under  Pan-American  Copyright  Union.  Published  by  California  Test 
Test  Bureau,  5916  Hollywood  Boulevard,  Los  Angeles  28,  California.  Printed  in  U.S.A. 


III.  Validity 

In  determining  the  content  of  the  test,  problems  which  represent^ 
the  essential  elements  of  arithmetic  fundamentals  were  selected  and  grad- 
uated for  difficulty.  Problems  not  justifiable  on  the  basis  of  adult 
usage  were  rigidly  excluded. 

IV.  Reliability 

The  correlation  of  each  test  with  the  average  for  four  forms  is  .98. 
A self-correlation  of  .93  was  found  for  a single  grade  range. 

V.  Standards 

The  test  has  been  carefully  standardized  so  that  the  norms  represent 
average  accomplishment  for  pupils  of  average  intelligence.  Two  sets  of 
norms  are  available  for  the  test,  depending  on  whether  the  test  is  given 
with  or  without  time  limits.  In  addition  to  norms  on  the  total  test,  there 
are  norms  on  each  sub-test,  making  possible  a more  detailed  analysis. 

Where  schools  or  classes  are  known  to  be  either  appreciably  above  or 
below  average  intelligence,  the  achievement  which  would  be  considered 
average  for  that  type  of  school  may  be  determined  by  proper  application 
of  the  data  supplied  in  Table  I below. 

Los  Angeles  Diagnostic  Test  Data  in  Relation  to  I.  Q.  Medians 

Table  I exhibits  the  variety  of  median  accomplishments  of  schools 
as  derived  from  test  results  data  obtained  through  achievement  and  in- 
telligence surveys  conducted  in  over  100  schools. 

These  data  may  be  used  to  provide  standards  or  achievement  for 
groups  or  classes  of  varying  I.  Q.’s.  For  instance,  as  shown  by  the  table 
below,  a class  with  an  average  I.  Q.  of  110  should  be  expected  to  have  an 
average  accomplishment  approximately  -|-.85  of  a year  above  norm;  a 
class  with  an  average  I.  Q.  of  85  shows  reasonable  satisfactory  achieve- 
ment if  the  average  accomplishment  is  about  three-fourths  of  a year 
( — .70)  below  norm. 

Table  I.  Relation  of  I.  Q.’s  and  Achievement  in  Arithmetic 
Fundamentals.  {In  terms  of  Class  and  School  Medians.) 


Percentie 

Intelligence 

Intelligence  Grade 

Arithmetic 

Rank 

Quotient 

Placement 

Fundamentals 

99 

114 

-f.94* 

+1.08* 

95 

110 

-f.74 

+ .85 

90 

108 

+•61 

+ .70 

80 

105 

+.37 

+ .43 

70 

103 

+.26 

+ .27 

60 

101 

+.13 

+ .13 

50 

100 

.00 

.00 

40 

98 

-.10 

- .07 

30 

96 

-.18 

- .20 

20 

94 

-.27 

- .39 

10 

89 

-.50 

- .57 

5 

85 

-.60 

- .70 

1 

75 

-.88 

- .79 

•Expressed  as  grade  placement  deviations  from  grade  norms  in  terms  of  fractions  of  a 
school  year  above  or  below  norms. 

For  norms,  see  Tables  II  and  III  on  pages  6,  7,  and  8 of  this  Manual. 
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VI.  Suggestions  for  Interpreting  Test  Results 

Arithmetic  is  one  “subject”  in  which  careful  remedial  work  pays 
big  dividends.  This  is  because  arithmetic  consists  of  so  many  different 
skills.  Any  one  of  these  numerous  skills  may  or  may  not  have  been  mas- 
tered by  the  pupil  and  thus  be  the  cause  of  a difficulty.  A careful  study  of 
each  pupil’s  test  responses  will  enable  the  teacher  to  determine  and  correct 
with  very  little  effort,  the  errors  he  is  making.  If  a teacher  wishes  to 
raise  the  level  of  her  class,  it  can  be  done  most  quickly  and  efficiently  by 
eliminating  the  specific  errors  of  individual  pupils  or  small  groups  rather 
than  by  teaching  the  class  as  a whole,  irrespective  of  needs. 

There  are  two  main  sources  of  error  in  pupil’s  work: 

1.  Lack  of  mastery  of  arithmetic  facts  or  combinations,  or 

2.  Lack  of  understanding  or  ability  to  use  arithmetic  processes. 

A third  source  of  error  is  carelessness;  but  that  requires  a somewhat 
different  approach. 

A careful  analysis  of  the  pupil’s  test  paper  will  reveal  to  a large 
extent  which  type  of  error  he  is  making.  Where  the  teacher  can  not  be 
certain  of  the  diagnoses,  the  pupil  can  be  asked  to  work  the  problem 
orally.  This  will  usually  enable  tbe  teacher  to  identify  the  exact  type  of 
error  which  is  causing  difficulty.  It  is  sometimes  advisable  to  score  a 
paper  with  a pupil  so  that  certain  difficulties  can  be  dealt  with  immediate- 
ly. More  time  can  be  -projitahly  utilized  in  understanding  the  -pupil,  so 
that  his  learning  can  he  directed  effectively. 


VII.  Directions  for  Giving  the  Test 

1.  Clear  desks,  provide  each  pupil  with  a pencil  and  two  sheets  of 
scratch  paper.  Distribute  tests. 

2.  Have  pupils  record  their  names  and  other  data  on  the  spaces 
provided. 

3.  Read  the  directions  appearing  on  the  test.  Be  sure  that  the  pupils 
start  with  the  addition  examples  beginning  on  PAGE  8 and  see  that  each 
one  turns  the  booklet  to  PAGE  1 for  the  remainder  of  this  sub-test. 

4.  TIME  LIMIT.  The  test  may  be  given  with  or  without  time 
limits.  When  it  is  to  -be  given  with  time  limits  allow  exactly  TEN  MIN- 
UTES for  each  process.  As  soon  as  the  ten  minutes  allotted  to  addition 
have  elapsed,  have  pupils  turn  to  page  two  (subtraction)  and  so  on, 
allowing  ten  minutes  for  each  two  pages  containing  examples  in  a given 
process. 

5.  NO  TIME  LIMIT  NORMS.  When  using  the  machine-scoring 
edition  of  Form  I,  or  when  the  test  is  to  be  used  primarily  for  diagnostic 
purposes,  it  is  advisable  to  use  the  No  Time  Limit  Norms,  Table  III. 
No  sub-test  norms  are  given  in  this  table,  because  the  examiner  is  in- 
terested primarily  in  the  results  of  the  diagnostic  analysis  provided  by 
the  use  of  the  Diagnostic  Record  Sheet. 
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6.  It  is  usually  advisable  to  have  a rest  interval  of 
utes  between  the  first  two  and  the  last  two  processes. 

7.  Direction  for  the  machine-scoring  edition  of 
on  the  test  itself. 


at  least  a few  min- 


Form  I are  given 


VIII.  Directions  for  Scoring 

Problems  attempted  are  scored  either  right  or  wrong.  No  part  credit 
is  given.  Corrected  answers  are  accepted,  but  if  two  answers  are  given, 
count  as  wrong.  Answers  somewhat  misplaced  are  to  be  credited.  Omis- 
sion of  dollar  sign  or  words  “cents”,  “feet”,  etc.,  is  permissible  (as  this 
is  primarily  a fundamental  processes  test).  Fractions  may  be  expressed 
either  as  common  or  as  decimal  fractions.  Problems  containing  fractional 
answers  are  to  be  scored  as  correct  only  when  the  fractional  part  is  re- 
duced to  lowest  terms.  Remainders  should  be  placed  as  part  of  quotient, 
either  as  fractions  or  as  remainders. 

Check  all  correct  answers  with  a (C). 

Check  (X)  all  incorrect  answers  as  aids  in  the  process  of  diagnosis 
of  pupil  difficulties. 

Record  score  (number  right)  for  each  process  in  upper  right  corner 
of  the  test. 


IX.  Interpretation  of  Test  Results 

1.  The  norms  for  interpreting  the  total  scores  of  the  test  are  given 
in  Table  II.  The  total  score  can  either  be  interpreted  in  terms  of  grade 
placement  or  arithmetical  age  (age  in  months.) 

2.  Standards  of  accomplishment  by  grades  for  each  process  is  given 
in  Table  II.  These  give  an  indication  of  the  process  in  which  the  pupil 
needs  the  most  help. 

3.  Diagnosis  of  points  of  error  can  be  made  on  the  Diagnostic 
Record  Sheet  in  accordance  with  the  instructions  appearing  on  the  sheet. 

4.  To  ascertain  the  achievement  which  would  be  considered  as  aver- 
age accomplishment  in  relation  to  I.  Q.  medians,  see  Table  I,  page  3 of 
this  Manual. 


X.  Use  of  the  Test  Results 

The  following  uses  can  be  made  of  the  FUNDAMENTALS  OF 
ARITHMETIC  test: 

1.  To  determine  the  average  arithmetic  ability  of  a class.  Arrange 
the  papers  in  order  of  score  or  grade  placement.  The  score  or  grade  place- 
ment of  the  middle  paper  will  be  the  class  median. 

2.  To  determine  the  average  ability  of  a class  in  each  -process'.  Fol- 
lowing the  same  procedure  as  suggested  in  ( 1 ) for  each  of  the  four  proces- 
ses, addition,  subtraction,  nfultlplication  and  division,  will  enable  one  to 
determine  the  median  ability  of  the  class  in  each  process, 

3.  To  select  those  pu-pils  who  are  in  need  of  remedial  work.  When  a 
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pupil  is  a year  or  a year  and  a half  below  grade  on  the  total  score,  he  needs 
>( unless  mentally  retarded)  special  help  in  arithmetic.  Such  pupils  should 
be  carefully  studied  and  given  work  which  will  meet  their  needs. 


4.  To  determine  the  type  of  problems  on  which  most  of  the  class 
needs  help.  The  teacher  can  quickly  go  through  the  test,  asking  each  pupil 
who  missed  a given  problem,  to  hold  up  his  hand.  She  can  then  check 
on  the  Diagnostic  Record  Sheet  on  the  back  under  the  “Outline  of  Points 
of  Error”  the  problems  most  frequently  missed.  The  remedial  work  can 
follow  from  the  types  of  difficulties  indicated. 

5.  To  determine  the  type  of  error  each  pupil  is  making.  An  analysis 
of  each  paper  should  enable  the  teacher  to  correct  the  specific  mistakes 
each  pupil  is  making.  Time  spent  in  this  work  is  the  most  effective  teach- 
ing that  can  be  done. 

6.  To  determine  pupil  needs  by  pre-testing.  Too  often,  a teacher 
makes  no  attempt  to  become  acquainted  with  the  needs  of  her  class,  at 
the  beginning  of  the  term.  This  test,  given  at  the  beginning  of  the  term, 
will  enable  the  teacher  to  know  the  abilities  of  her  pupils. 

7.  To  determine  the  gain  a class  has  made  in  arithmetic.  One  form 
given  at  the  beginning  of  a semester  and  another  given  at  the  end  of  the 
semester  or  year,  will  enable  the  teacher  to  tell  how  much  gain  a class 
has  made  in  arithmetic.  There  are  four  forms  of  the  test  so  that  pupils 
will  not  be  repeating  the  same  calculations  but  they  will  be  repeating  the 
same  processes. 

8.  To  stimulate  pupils  to  do  better  work.  Informing  the  pupil  of 
his  standing  on  this  test,  if  done  in  the  proper  way,  should  be  a motivating 
force.  At  the  same  time,  the  teacher  should  work  out  with  the  pupil, 
a program  which  will  lead  to  improvement.  The  pupil  must  be  stimulated 
to  improve  if  there  is  to  be  a real  gain. 

9.  To  improve  teaching.  Where  a teacher  sees  the  need  of  each  pupil 
as  discovered  through  this  test  and  provides  an  instructional  program  to 
correct  those  needs,  teaching  will  improve.  In  other  words  the  test  meets 
the  needs  of  the  modern  teacher  in  the  same  way  that  an  automobile 
highway  map  meets  the  needs  of  the  modern  traveler. 
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Table  II.  Norms  for  Use  When  Ten  Minute 
Time  Limits  Are  U§ed. 


Grade 

Placement 

Total 

Score 

Add. 

Sub. 

Mult. 

Div. 

Age  in 
Months 

2.0 

0—  5 

3 

2 

88 

2.1 

6—  7 

4 

3 

89 

2.2 

8 

5 

90 

2.3 

9 



4 

92 

2.4 

10 

6 

.... 

.... 

93 

'2.5 

11—12 

7 

5 

94 

2.6 

13 

.... 

6 

95 

2.7 

14—15 



.... 

97 

2.8 

16 

8 

7 

.... 

.... 

98 

2.9 

17 

.... 

.... 

.... 

.... 

100 

3.0 

18—19 

.... 

8 

1 

101 

3.1 

20 

9 

.... 

2 

102 

3.2 

21—22 

.... 

.... 

.... 

.... 

103 

3.3 

23—24 

10 

9 

3 

2 

105 

3.4 

25 

.... 

.... 

.... 

.... 

106 

3.5 

26—27 

.... 

10 

4 

3 

107 

3.6 

28—29 

11 



5 

.... 

108 

3.7 

30—32 

.... 

11 

.... 

4 

109 

3.8 

33—34 

12 

.... 

6 

5 

110 

3.9 

35—36 



12 

7 

.... 

112 

4.0 

37—39 

13 





6 

113 

4.1 

40—42 

.... 

13 

8 

.... 

114 

4.2 

43—44 

14 



9 

7 

115 

4.3 

45—46 



14 

.... 

8 

117 

4.4 

47—48 



15 

10 

.... 

118 

4.5 

49—50 

15 

11 

9 

119 

4.6 

51—53 

.... 

16 

.... 

10 

120 

4.7 

54—55 

16 



12 

.... 

122 

4.8 

56—57 

.... 

17 



11 

123 

4.9 

58—59 

.... 

18 

13 



125 

5.0 

60—61 

17 

.... 

14 

12 

126 

5.1 

62—63 

.... 

19 

.... 

.... 

127 

5.2 

64—65 

.... 

.... 

15 

13 

128 

5.3 

66—67 

18 

20 

16 



130 

5.4 

68—70 

.... 

21 





131 

5.5 

71—72 

19 

.... 

17 

14 

132 

5.6 

73—75 

.... 

22 

18 



133 

5.7 

76—78 

20 

23 



15 

135 

5.8 

79—80 

21 

24 

19 

.... 

136 

Grade 

Placement 

Total 

Score 

Add. 

Sub. 

Mult. 

Div. 

Age  in 
Months 

5.9 

81—82 

.... 

.... 

•— 

16 

138 

6.0 

83 

22 

25 

20 

.... 

139 

6.1 

84—85 

.... 

.... 

.... 

17 

140 

6.2 

86—87 

23 

26 

.... 

.... 

141 

6.3 

88—89 

.... 

.... 

21 

18 

143 

6.4 

90—91 

24 

27 

.... 

.... 

144 

6.5 

92 

.... 

.... 

22 

19 

145 

6.6 

93—94 

25 

.... 

.... 

.... 

146 

6.7 

95 

.... 

28 

23 

20 

148 

'6.8 

96—97 

.... 

.... 

.... 

.... 

149 

6.9 

98—99 

26 

29 

.... 

151 

7.0 

100 

.... 

.... 

24 

21 

152 

7.1 

101 

27 

.... 

.... 

.... 

153 

7.2 

102—103 

.... 

30 

.... 

22 

154 

7.3 

104 

.... 

.... 

25 

.... 

155 

7.4 

105—106 

28 

31 

.... 

.... 

156 

7.5 

107 

.... 

.... 

26 

.... 

157 

7.6 

108 

.... 

.... 

.... 

23 

158 

7.7 

109—110 

.... 

32 

.... 

.... 

159 

7.8 

111 

29 

.... 

.... 

24 

160 

7.9 

112 

.... 

33 

27 

161 

8.0 

113 

.... 

.... 

.... 

.... 

162 

8.1 

114—115 

30 

.... 

.... 

25 

163 

8.2 

116 

.... 

.... 

28 

.... 

164 

8.3 

117—118 

31 

.... 

.... 

.... 

165 

8.4 

119 

.... 

34 

29 

26 

166 

8.5 

120 

.... 

.... 

.... 

.... 

167 

8.6 

121 

32 

.... 



27 

168 

8.7 

122 

.... 

.... 

.... 

.... 

170 

8.8 

123 

.... 

35 





171 

8.9 

124 

.... 

.... 

30 

28 

172 

9.0 

125—126 

33 

36 

31 

29 

173 

9.1 

127—129 

34 

37 

32 

30 

174 

9.2 

130—134 

35 

38 

33 

31 

175 

9.3 

135—139 

36 

39 

34 

32 

176 

9.4 

140—144 

37 

40 

35 

33 

177 

9.5 

145—149 

38 

41 

36 

34 

178 

9.6 

150—154 

39 

42 

37 

35 

179 

9.7 

155—159 

.... 

.... 

38 

36 

180 

9.8 

160—164 

.... 



39 

37 

181 

9.9 

165 

.... 

.... 

40 

38 

182 

10.0 

166—167 

.... 

41 

39—45 

183 

Table  III.  No  Time  Limit  Norms 


Grade 

Placement 

Score 

* Age  in 
Months 

1.0 

0 

75 

1.1 

1 

76 

1.2 

2 

77 

1.3 

3 

79 

1.4 

4 

80 

1.5 

5 

81 

1.6 

6 

82 

1.7 

7 

84 

1.8 

8 

85 

1.9 

9 

87 

2.0 

10 

88 

2.1 

11-12 

89 

2.2 

13 

90 

2.3 

14-15 

92 

2.4 

16 

93 

2.5 

17 

94 

2.6 

18-19 

95 

2.7 

20 

97 

2.8 

21-22 

98 

2.9 

23-24 

100 

3.0 

25 

101 

3.1 

26-27 

102 

3.2 

28 

103 

3.3 

29-30 

105 

3.4 

31-32 

106 

3.5 

33-34 

107 

3.6 

35-36 

108 

3.7 

37-38 

109 

3.8 

39-40 

110 

3.9 

41-42 

112 

4.0 

43-44 

113 

4.1 

45-47 

114 

4.2 

48-49 

115 

4.3 

50-53 

117 

4.4 

54-55 

118 

4.5 

56-58 

119 

4.6 

59-60 

120 

4.7 

61-63 

122 

4.8 

64-65 

123 

4.9 

66-67 

125 

5.0 

68-70 

126 

5.1 

71-72 

127 

5.2 

73-74 

128 

Grade 

Placement 

Score 

Age  in 
Months 

5.3 

75-77 

130 

5.4 

78-79 

131 

5.5 

80-82 

132 

5.6 

83-85 

133 

5.7 

86-88 

135 

5.8 

89-90 

136 

5.9 

91-92 

138 

6.0 

93-95 

139 

6.1 

96-98 

140 

6.2 

99-101 

141 

6.3 

102-104 

143  ' 

6.4 

105-107 

144 

6.5 

108-109 

145 

6.6 

110-111 

146 

6.7 

112-113 

148 

6.8 

114-115 

149 

6.9 

116-118 

151 

7.0 

119-120 

152 

7.1 

121-123 

153 

7.2 

124-126 

154 

7.3 

127-128 

155 

7.4 

129-130 

156 

7.5 

131-133 

157 

7.6 

134-135 

158 

7.7 

136-137 

159 

7.8 

138-139 

160 

7.9 

140-141 

161 

8.0 

142-143 

162 

8.1 

144-145 

163 

8.2 

146-147 

164 

8.3 

148-149 

165 

8.4 

150-151 

166 

8.5 

152-153 

167 

8.6 

154-155 

168 

8.7 

156-157 

170 

8.8 

158-159 

171 

8.9 

160-161 

172 

9.0 

162 

173 

9.1 

163 

174 

" 9.2 

164 

175 

9.3 

166 

176 

9.4 

166 

177 

9.5 

167 

178 
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